Patterns of Development of Independent Oil Companies in Louisiana: an Exploratory Study Into the Strategic Changes of Growing Companies. by Duhon, David Lester
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1981
Patterns of Development of Independent Oil
Companies in Louisiana: an Exploratory Study Into
the Strategic Changes of Growing Companies.
David Lester Duhon
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Duhon, David Lester, "Patterns of Development of Independent Oil Companies in Louisiana: an Exploratory Study Into the Strategic
Changes of Growing Companies." (1981). LSU Historical Dissertations and Theses. 3633.
https://digitalcommons.lsu.edu/gradschool_disstheses/3633
INFORMATION TO USERS
This was produced from a copy o f a document sent to us for microfilming. While the 
most advanced technological means to photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of the material 
submitted.
The following explanation o f techniques is provided to help you understand 
markings or notations which may appear on this reproduction.
1. The sign or “target” for pages apparently lacking from the document 
photographed is “Missing Page(s)” . If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting through an image and duplicating 
adjacent pages to assure you of complete continuity.
2. When an image on the film is obliterated with a round black mark it is an 
indication that the film inspector noticed either blurred copy because of 
movement during exposure, or duplicate copy. Unless we meant to delete 
copyrighted materials that should not have been filmed, you will find a good 
image of the page in the adjacent frame. If copyrighted materials were 
deleted you will find a target note listing the pages in the adjacent frame.
3. When a map, drawing or chart, etc., is part of the material being photo­
graphed the photographer has followed a definite method in “sectioning” 
the material. It is customary to  begin filming at the upper left hand corner of 
a large sheet and to continue from left to right in equal sections with small 
overlaps. If necessary, sectioning is continued again-beginning below the 
first row and continuing on until complete.
4. For any illustrations tha t cannot be reproduced satisfactorily by xerography, 
photographic prints can be purchased at additional cost and tipped into your 
xerographic copy. Requests can be made to  our Dissertations Customer 
Services Department.
5. Some pages in any docum ent may have indistinct print. In all cases we have 




300  N. ZEEB RD.. ANN ARBOR, Ml 4 8 1 0 6
8126955
Duhon , David Lester
PATTERNS OF DEVELOPMENT OF INDEPENDENT OIL COMPANIES IN 
LOUISIANA: AN EXPLORATORY STUDY INTO THE STRATEGIC 
CHANGES OF GROWING COMPANIES
The Louisiana Stale University and Agricultural and Mechanical Col Ph.D . 1981
University 
Microfilms
International 300 N. Zeeb Road, Ann Arbor, MI 48106
PATTERNS OF DEVELOPMENT OF INDEPENDENT OIL COMPANIES 
IN LOUISIANA: AN EXPLORATORY STUDY INTO THE
STRATEGIC CHANGES OF GROWING COMPANIES
A Dissertation Proposal
Submitted to the Graduate.Faculty of the 
Louisiana State University and 
Agricultural and Mechanical College 
in partial fulfillment of the 
requirements for the degree of 
Doctor of Philosophy
in
The Department of Management
by
David L. Duhon 
B.S., University of Southwestern Louisiana, 1970 
M.B.A., Louisiana State University, 1975 
August, 1981
ACKNOWLEDGEMENTS
I wish to recognize several individuals who have been par­
ticularly helpful and supportive of my research.
First, I would like to thank my mother and father for their
support and encouragement all along the way. Their belief in my
abilities made the task seem lighter. My wife, Roxanne, deserves 
special thanks for patience, endurance, prodding and service beyond 
the call of duty. Without her tremendous assistance I would not have 
finished when I did.
My chairman, Dr. Gray, deserves special recognition. His 
tireless efforts, ready availability, and creative suggestions made 
this possible. I am grateful to Dr. Oliva for his incisive comments 
on each draft and his assistance with the cluster analysis. I must 
also give thanks to the other members of my committee, Professors 
Jerry Wallin, Ben Kedia, and Joseph Hair, for their ideas, assistance, 
knowledge and criticism along the way.
I also want to thank the thirty entrepreneurs who allowed me 
to question them in detail about their organizations and themselves. 
Without their assistance this research would not have been done.
I am especially grateful to Mrs. Brenda Gatlin who typed this 
manuscript. Not only did she type but she re-typed and re-typed, 
always with too-short deadlines.
There are countless others to whom recognition is due and just 
because I have not named them does not lessen my appreciation. While 
I am in debt to many for their assistance in this endeavor, any short­




TABLE OF C O N T E N T S ............................................... iv
LIST OF TABLES................................................... vi
ABSTRACT............................................................xii
CHAPTER
I. INTRODUCTIONS ...........................................  1
Purpose of the S t u d y ....................................  4
Scope of the S t u d y ......................................  5
Justification for the Study ...........................  5
Limitations ............................................  7
Preview of the R e p o r t .................................... 11
II. REVIEW OF THE LITERATURE...................................13
An Introduction to Metamorphosis Models ............... 13
Early Models of Growth.................................... 16
The Models of Chandler and S c o t t ..........................22
Post Chandler - Scott Models.............................. 28
S u m m a r y ................................................... 42
III. RESEARCH METHODOLOGY ....................................  45
Concept Definitions ....................................  45
Methods of R e s e a r c h ...................................... 47
Industry Selection.......................   48
Selecting and Interviewing the Sample ................. 49
Data A n a l y s i s .............................................55
IV. INTERVIEW RESULTS ......................................  58
Profile of the Sample Companies .......................  58
Profile of the Entrepreneurs.............................. 63
Strategic Characteristics .............................. 67
1. Product L i n e ....................................... 67
2. Marketing........................................... 74
3. Product/Service Patterns ........................ 78
iv
TABLE OF CONTENTS (Continued)
CHAPTER PAGE
4. Research and Development.......................  81
5. Performance Measurement .......................  84
6. R e w a r d s ........................................  87
7. Controls........................................  90
8. Decision M a k i n g ................................  93
9. Strategy........................................  95
10. Organization Structure .........................  99
V. DATA INTERPRETATION...................................... 101
Clustering of the Sample Firms .......................  103
1. Product L i n e .......................................103
2. M a r k e t i n g .........................................110
3. Product/Service Patterns .......................  114
4. Research and Development.......................... 116
5. Performance Measurement .......................  119
6. R e w a r d s ........................................... 123
7. Controls........................................... 125
8. Decision M a k i n g .................................. 127
9. Strategy........................................... 129
10. Organization Structure .........................  133
Cluster Analysis of the Sample .......................  135
VI. A model of Growth, Conclusions, and Suggestions
for Future Research.......................................149
A Tentative Growth Model .............................. 149
Conclusions............................................... 169
Suggestions for Future Research .......................  171
Summary....................................................173
BIBLIOGRAPHY..................................................174
APPENDIX A - THE THIRTY FIRMS INCLUDED IN THE SAMPLE . . . .  181
APPENDIX B - INTERVIEW GUIDE A .............................. 184
APPENDIX C - INTERVIEW GUIDE B ............................... 201
APPENDIX D - NATURAL CLUSTERS OF COMPANIES FOR
EACH OF THE TEN CHARACTERISTICS................ 212







1. Form of the Organization at Various Stages of
Expansion............................................... 17
2. Seven Major Stages of Company Growth.................... 21
3. Corporate Life Cycles: Three Stages and Company
Characteristics ........................................  26
4. Wrigley's Strategy and Structure ...................... 31
5. Key Factors in Top Management Process in
Stage I, II and I I I ....................................  33
6. Greiner's M o d e l ......................................... 36
7. Models of Growth Summarized...............  43
CHAPTER IV
1. Age of the Sample Companies............................  59
2. Legal Formations of the F i r m s .......................... 59
3. Ownership Share of the Founders........................ 60
4. 1979 Sales R e v e n u e ..................................... 61
5. Initial Number of Employees . . . . .................... 62
6. Current Number of Employees ............................  62
7. Competitive Comparisons - Entrepreneurs
Pe r c e p t i o n ............................................. 62
8. Sample Company Profile ................................  63
9. Age of the Entrepreneurs..............................  64




11. Number of C h i l d r e n .................................. 65
12. Educational Level .................................... 66
13. Entrepreneur's Profile .............................  66
14. Number of Product/Services .........................  70
15. Number of Product L i n e s .............................  70
16. One Product Line C o m p a n i e s .........................  71
17. Two Product Line C o m p a n i e s .........................  71
18. Channels of Distribution...........................  76
19. Types of Channels..............    76
20. Passive Marketing Approach ..........................  77
21. Patterns of P r o d u c t i o n ...............................  80
22. R & D E f f o r t ..........................................  83
23. Management of the R & D E f f o r t .......................  83
24. Types of R & D C o n d u c t e d .............................  83
25. Methods of Measuring Performance ..................... 85
26. Frequency of Measurement.............................  85
27. Department Performance Measurement ................... 85
28. Frequency of Department Measurement ................... 86
29. Compensation Methods .................................. 87
30. Use of Bonus System.................................... 87





32. Reward Criteria......................................... 88
33. Responsibility for Accounting .......................... 90
34. Use of a Budget......................................... 91
35. Use of Cost A c c o u n t i n g ................................  91
36. Management Inspection of Operations ...................  91
37. Major P o l i c i e s ......................................... 94
38. Marketing Decisions ....................................  94
39. Financial Decisions ....................................  94
40. Employee Selection ....................................  95
41. A Definite Strategy....................................  96
42. Current Competitive Strategy .......................... 97
43. Company G o a l s ........................................... 98
44. Formal Planning......................................... 99
45. Organization Structure ................................  99
CHAPTER V
1. Strategic Characteristics ..............................  102
2. Relatedness of Product L i n e .............................. 106
3. Product Line Clusters.....................................107
4. Marketing Activity Clusters ............................  113
5. Product/Service Groupings ..............................  115
























R & D Clusters .......................
Performance Statement Frequency . . . . 
Measurement of Departmental Performance 
Performance Measurement Clusters . . .
Reward Clusters .......................
Use of Budgets .......................
Personal Visits .......................







Cluster Analysis All Ten Variable . . .
Seven Cluster Groups .................
Four Cluster Groups . . .  .............
Sample Company Profiles ...............
Ranking the Clusters .................
Enumeration of the Rankings ..........
ix
LIST OF TABLES (Continued)
CHAPTER PAGE
CHAPTER VI
1. A Tenative Growth Model ..............................151
2. Time Frame of Development.................................151
3. Model of Growth........................................... 161





1. Size and Structure: A Restaurant C a s e ..................... 19
2. A Summary of Galbraith and Nathanson
States Model ............................................  40
CHAPTER V
1. Typical Industrial Channels ............................  Ill
ABSTRACT
This study was conducted to gain additional knowledge about 
the process of change as entrepreneurships in the oil industry grow 
and develop. Thirty independent operators comprised the sample. The 
owner/manager of each firm was questioned at length about the growth 
of his company. Particular attention was given to identifying the 
relative stage of development of each firm. This was determined by 
analyzing the strategic characteristics identified in the literature 
as descriptive of stages of development.
The evidence seriously questions the applicability of the 
stages of development model for these companies. The data strongly 
suggests that growth is a more gradual process along a continuum 
rather than through a few distinct stages of development. No precise, 
clear-cut distinctions were found that could be used to divide the 
sample companies into readily identifiable stages of growth.
A cluster analysis indicated that there were at least seven 
distinct groups of firms within the sample, but only general patterns 
of growth could be ascertained between them. A tentative process 
model of growth was developed to explain these general patterns of 
growth found.
Growth of the sample companies did not appear to be either 
time or size dependent because it was not possible to identify any 
particular age or size when changes in development would occur. This
xii
research also found that organization structure was a fairly good 
predictor of overall development among independent oil operators.
All of the more developed firms exhibited well-developed organization 
structures.
In summary, the evidence gathered by this study suggests that 
there are only general patterns of development among independent 
operators in the oil industry. These patterns cannot be equated to 
stages of development as described in the literature. The process of 




There are approximately ten million business organizations in 
the United States today. The realization that no two firms of this 
ten million are exactly alike, and in fact, most are quite different 
is quite obvious. Nevertheless, scholars continue to search for 
similarities and differences that allow the grouping of like organi­
zations and show their distinction from other organizations.
One way that organizational theorists attempt to differentiate 
among organizations is by identifying the state of development accord­
ing to a theory of organizational evolution.* Mason Haire and James 
G. Miller believe that there are natural laws that explain the evolu­
tion and growth of organizations similar to the way that biological
2evolution explains the way living organisms grow and develop.
This analogy between organizations and living things delin­
eates the birth, growth, maturity, and ultimate decline and death 
phases most things seem to go through. However, other writers
1 Carroll V. Kroeger, "Managerial Development in the Small 
Firms," California Management Review, Vol. 17, No. 1 (Fall 1974), 
p. 42.
2 Mason Haire, "Biological Models and Empirical Histories of 
the Growth of Organizations," Modern Organization Theory, ed. Mason 
Haire (New York: John Wiley & Sons, 1959); see also James G. Miller,
Living Systems (New York: McGraw-Hill, 1978).
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point out, that most organizations do not seem to die but rather they
3keep on living and growing. One has only to look at the Roman 
Catholic Church, which considers itself almost two thousand years old, 
as well as many business organizations that are well over one hundred 
years old to question the validity of the biological pattern of this 
life cycle concept of organization.
Herbert Hicks is one who has noticed that many organizations 
seem to continue indefinitely. He proposes that this is because 
organizations per se do not have inherent life spans, but the tech­
nologies on which they are based do have limited life. Thus, Hicks
believes that as long as an organization replaces declining tech-
4nologies with new, viable ones, it will survive.
Nevertheless, few question the apparent appropriateness of the 
first three steps, birth, growth and maturity, of the concept as 
having validity for explaining organizational development. Of parti­
cular importance to business students is the study of the stage 
between birth and maturity —  growth. As Milton Leontiades says,
It is not important for our purposes to test the appro­
priateness of general evolutionary theories. We can agree 
with the principle of corporate evolution without needing a 
precise analogy for proof .... Granting that a grand design 
for organizational development exists, we can proceed to the 
more elementary, but practical, task of investigating^ 
specific stages of growth a corporation might follow.
3 Milton Leontiades, Strategies for Diversification and Change 
(Boston: Little Brown and Co., 1980) p. 25.
4 Herbert G. Hicks and C. Ray Gullet, Organizations: Theory 
and Behavior (New York: McGraw-Hill, 1975), p. 395.
5 Leontiades, op. cit., p. 26.
3
As Leontiades suggests should be done, many students of 
organizational development confine themselves to researching and 
explaining the growth process through which organizations go. Several 
authors recognize that definite patterns of growth seem to occur 
across organizations and they have attempted to develop models whichg
arrange these patterns into separate phases or stages of growth.
These models of stages of growth generally begin with a first stage 
which is typified by a simple, small entrepreneurial organization, 
and explain the subsequent development of the organization as it 
enlarges and expands through various intermediate stages to a final 
stage when it becomes a large divisionalized, and generally diversi­
fied enterprise.
This research investigates the process of growth and develop­
ment of small companies in the oil industry of South Louisiana and 
attempts to help fill the need for additional information about the 
process of organizational growth and development of smaller companies 
in relatively high technology industries. It develops an exploratory 
model of the process of organizational transition from the first stage 
of existence to the stage of maturity and permanence.^ (As much as 
any business can be considered mature, or permanent).
Some of the authors who have written about stages of devel­
opment are Chandler, Scott, Thain, Fayal, Galbraith and Nathanson, 
Dale, Steinnetz, Salter, Greiner, and Stopford. The work of these 
authors, as well as others is discussed in Chapter II and referenced 
in the bibliography to this study.
^ The concept of stages of growth is one that several authors 
have developed. A simplified description of the three stage model of
PURPOSE OF THE STUDY
4
The basic purpose of this exploratory study is to gain addi­
tional knowledge about the process of organizational change as small 
organizations grow and develop. The focus is on the changes that 
occur as entrepreneurships in a relatively high technology industry 
grow and evolve into well organized firms.
More specifically, the purpose of this study is to investigate 
the process of organizational and managerial change as small oil 
industry firms (independent operators) begin to grow, and ultimately 
change structural and organizational form. Accomplishing this purpose 
involves meeting four basic goals. One specific goal is to develop a 
model of the process of organizational change for small companies in 
this industry.
A second goal is to determine how useful the concept of stages 
of development is for differentiating between small and medium sized 
oil industry firms. Companies are classified into the various stages 
of development according to the results obtained from the investigation.
growth used in this study is given below. (It will be explained more 
thoroughly later in the study).
Stage I - small company with one or a few functions performed 
largely by one manager.
Growth in volume, geographic coverage and through 
vertical integration may lead to 
Stage II - multi-departmental enterprises, with specialized 
managerial departments based upon function.
Growth leads to diversifications which may lead 
to
Stage III - multi-divisional enterprise, with divisions based 
largely on product-market relationships.
5
A third goal is to determine how appropriate organizational 
structure is as a differentiating characteristic between stages. The 
sample companies are grouped according to organizational structure and 
this grouping is compared to the companies grouped according to stage 
of development.
The final goal is the development of suggestions for fur­
ther research from the findings of this study. Several suggestions 
have been made and are given in the final chapter of this report.
SCOPE OF THE STUDY
Many different factors may have a bearing upon the growth of a 
company and its subsequent evolution through various stages. This 
study focuses primarily upon the changes in strategy, organization and 
management that have occured and can be identified.
The study attempts to develop a model of small business growth 
by examining firms in one industry —  the oil industry —  and in one 
geographic area —  South Louisiana. Thirty firms in the oil industry 
of South Louisiana make up the sample used. Therefore, the scope of 
this study is rather restricted and localized and care must be taken 
when generalizing from these results.
JUSTIFICATION FOR THE STUDY
The primary justification for this study is the general pau­
city of research that has been conducted into the stages of develop­
ment. This may be illustrated by observing two things about most 
of the studies examined in the next chapter (Review of Literature).
6
First, although several authors have written about the stages 
of growth of organizations, for the most part their writings seem to 
have been based on observations and personal consulting experience 
over a long period of time. Few seem to be based on well designed 
empirical studies. This is particularly true for those authors who 
attempt to identify the factors involved in evolution from one stage 
to another (Bruce Scott informed the author that his model was the 
result of years of consulting work that originated from the data of 
one case study).®
The second factor that justifies this research, and probably 
the most important, is that, almost without exception, research focus 
has been on the changes in organization as firms go from Stage II to 
Stage III, rather than from I to II. Little research has examined the 
process of change from Stage I to Stage II. Scott stated to the 
author that this is definitely the case for his research, and most of 
his co-researchers because they are more interested in the growth, 
development and diversification of large, multi-enterprise companies. 
Perhaps the major reason for this interest in growth from Stage II to 
Stage III is that research dollars and grants, as well as consulting 
work is present in large firms, and virtually non-existent in smaller 
companies. Whatever the reason, little research has focused on the 
process of change of organizations as they evolve from Stage I to 
Stage II.
g
Bruce Scott, telephone conversations with the author,
4-20-79.
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A final justification for this research is the potential value
of simply adding additional information to the pool of knowledge about
the growth of organization. As William Starbuck says, " . . .  one can
hardly doubt the importance of studying structural changes which cor-
9relate with growth and age." And Thain adds, "In general, corporate 
development is poorly planned and managers encounter many problems in 
making the transition between stages. Many of these difficulties 
result from not adequately understanding the different problems and 
functions of management that are particularly related to each of the 
stages of development."*^
If this research adds to the understanding and solution of 
some of the problems that companies encounter as they grow and change 
then it will be justified.
LIMITATIONS
There are undoubtedly many factors that influence organi­
zational growth and development. A comprehensive study and analysis 
of all possible factors is beyond the scope of this research. As 
mentioned previously this study confines itself to identification of 
strategic organizational and managerial factors.
9 William Starbuck, "Organizational Growth and Development," 
Handbook of Organizations, ed. James G. March (Chicago: Rand McNally
& Company, 1965) p. 486.
Donald H. Thain, "Stages of Corporate Development." Con­
cepts for Corporate Strategy, eds. John Bonge and Bruce P.-Coleman 
(New York, The Macmillan Co., 1972) p. 443.
8
Since the bulk of the data for this study were gathered 
through interviews with selected company officers, the limitations of 
this method of research must be considered. Some of the opinions 
given may be biased and colored by many factors which could not be 
controlled. As Filley, House and Kerr point out:
Authoritative opinion is limited by the fact that obser­
vations are not experimentally controlled and are subject to 
interpretation and selectivity. Not only are the reported 
events based on casual observation but they are also recorded 
a considerable length of time after their occurrence. Con­
sequently, the objectivity of the reporting is subject to 
distortion because the reported events may be a reflection of the 
"eye of the beholder," and also because it is difficult to recall 
preci|^ly and report accurately events that happened at an earlier 
time.
Although this limitation must be kept continually in mind when inter­
preting the results of this study, efforts have been made to keep this 
problem to a minimum by checking and verifying the opinions of those 
interviewed as much as possible. When permission was granted, and 
where possible, research was conducted by examining historical company 
records, sales brochures, reports, and other documents to verify, as 
much as practical, the thoughts and ideas expressed by company 
officers.
Another limitation of this type of research is the limited 
sample size. It is physically impossible to interview hundreds of 
individuals, so the hazards of small samples must be continually kept 
in mind when analyzing results and interpreting data. The fact that
Alan C. Filley, Robert J. House and Steven Kerr* Managerial 
Process and Organizational Behavior (Glenview, 111: Scott, Foreman & 
Company, 1976) p. 39.
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the sample was restricted to South Louisiana also limits broad 
generalization.
Nevertheless, case study research can be useful and rewarding.
This is especially true for the generation of hypotheses and con- 
. struction of theory in little researched areas. It should be kept in 
mind that this is largely an exploratory study, attempting to refine, 
build, and extend knowledge about the growth patterns of organizations.
Filley, et. al., recognize the value of limited sample size 
case studies such as this one. They say,
...The generation of hypotheses to be tested and the con­
struction of theory are aided substantially by a qualitative 
and sometimes even an intuitive understanding of the variables 
to be investigated. Such understanding can come about only 
through extensive observation of real-life situations ... such 
as case history which do not attempt to arrive at valid general­
izations, but which do ^£tempt to specify areas of search and 
hypotheses for testing.
One final limitation that must be kept in mind is that the *
managers who make up the sample for this research are virtually unique 
individuals. In at least two ways they represent the exceptional 
rather than the normal among managers. The first way that the mana­
gers of the companies in the sample are different from many small 
business managers is that they have been able to manage their 
companies in such a way that their companies have survived. As 
Charlesworth points out, this is certainly not the average state of 
affairs.
12 Ibid., p. 50.
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Of all business entrants, about one-third are discontinued 
within one year; about fifty percent are discontinued within 2-_ 
years and about two-thirds are discontinued within five years.
Twenty-six of the thirty companies in the sample have been in 
existence over six years, and the other four companies have been in 
existence at least three years. Hence the first qualification that 
must be made about this sample of managers is that they are in the 
one-third of managers whose companies have been able to survive.
A second way in which some of these managers are different 
even from the small groups who are survivors, is that many of them 
have been able to grow, and develop with their organizations.
Most writers about stages of development, or even management
in general point out how difficult it is for one person (manager) to
change from the role of an entrepreneur to that of an administrator.
As Steiner points out:
Companies at different stages of evolution tend to elicit 
different managerial styles. Often this means that those 
who have led the company at one stage may not be able to 
do so effectively at another.... It is not surprising
that relatively few managers can transform their styles.__
Yet if they do not change and are not replaced, the prob­
ability of company failures the transition points 
from stage to stage is high.
Many case studies have documented how difficult it is for 
entrepreneurs to change and adapt to a managerial style. Chandler's
13 Harold K. Charlesworth, "Urgency Required: A Reordering of
SBA Priorities to Save Small Business," Managing New Enterprises, ed. 
Richard H. Buskirk and Percy J. Vaughn, Jr. (St. Paul: West Pub. Co.,
1976) p. 180.
14 George Steiner and John Minor, Management Policy and 
Strategy (New York: Macmillan Publishing Co., Inc., 1977) pp. 84-85.
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studies are particularly noteworthy, especially his discussion of the
Dupont company. The strict, entrepreneurial-one-man-control of first
Henry, and then Eugene Dupont almost led to the loss of the company
when Eugene died suddenly. Not until the company evolved into a Stage
15II functionally organized firm did real growth and success begin.
So the fact that the managers of the companies (who began as 
entrepreneurs) who make up the sample of this research are still in 
control of their companies means that they were able to do the almost 
impossible —  at least the very difficult - adapt their management 
style to the changing needs and stage of development of their organi­
zation and remain as managers. These managers - those who had 
successfully weathered the problems of transition - were in a position 
to give real insights and knowledge about the process of organiza­
tional change from stage to stage.
Nevertheless, the fact that these people are such a small 
percentage of all managers must be remembered. The model developed by 
this study may not have relevance to firms where top level personnel 
changes accompany the movement from Stage I.
PREVIEW TO THE REPORT
In Chapter II, the relevant literature is reviewed. The 
models of stages of development used as the basis for this study are 
explained. In Chapter III, the methodology used to research this
15 Alfred D. Chandler, Jr., Strategy and Structure (Cambridge, 
Mass.: M.I.T. Press) 1962, Chapter 2.
topic is presented. Included is a discussion of sample selection, 
interview development, data gathering procedures and techniques used 
to analyze the data. The results obtained from the interviews are 
given in Chapter IV. Chapter V delineates the interpretations of the 
results and the cluster analysis of the sample firms. Chapter VI 
contains the model of organizational growth proposed by the study, 
conclusions and suggestions for further research and study.
CHAPTER II
REVIEW OF THE LITERATURE
The purpose of this chapter is to review the major ideas and 
concepts in the literature that pertain to the stages of organization 
development and growth. This review is confined to those that have 
made a significant contribution to the concept of stages of growth.* 
This chapter is divided into four parts. The first part is a 
brief introduction to metamorphosis models of growth. The second 
part reviews the models that were extant prior to the publication of 
Alfred Chandler's work. The third part examines the work of Alfred 
Chandler and Bruce Scott, the two primary writers about stages of 
growth. The final part reviews the models of growth that have been 
developed subsequent to the seminal work of Chandler and Scott.
AN INTRODUCTION TO METAMORPHOSIS MODELS
Management scholars have recognized for some time that as
organizations grow they exhibit characteristics indicating they are
2evolving (or growing) through distinct phases. This concept is
* A more complete list of authors who have written about 
stages of organization development appears in the bibliography.
2 Carroll V. Kroeger, "Managerial Development in the Small 
Firms," California Management Review, Vol. 17 (Fall 1974), 42.
13
14
generally referred to as 'stages of organizational development' and
is considered a practical and powerful tool for analyzing many of the
3problems confronting managers of young, or evolving organizations.
That companies change as they grow larger is fairly obvious.
Thain points out some of the more obvious changes:
Sales, expenditures, gross profits and investments increase.
The number of employees increase.
Resources increase.
Activities and functions increase in size, scope and number. 
Operating and managerial problems increase in size, complexity 
and risk.
Operating and managerial specialization increases.
Product lines increase either vertically or horizontally.
The numbej: and specialization of organizational sub-units 
increase.
Several authors recognize patterns in these changes and have
attempted to develop models which arrange them into separate phases
or stages of growth as the organizations evolve. These models are
generally referred to as metamorphosis models. They are based on the
belief that growth is not a smooth, continuous process, but rather is
characterized by abrupt, discrete and substantial changes in the
organization as it adapts itself to the different problems and condi-
5tions it is facing.
The models suggest metamorphosis will occur that will allow the 
organization (hopefully at least) to remain a potent and viable force
3 Donald H. Thain, "Stages of Corporate Development," Concepts 
for Corporate Strategies, ed. John Bonge and Bruce P. Coleman (New 
York: The Macmillan Co., 1972), p. 443.
4 Ibid.
5 William Starbuck, "Organizational Growth and Development," 
Handbook of Organizations, ed. James G. March (Chicago: Rand McNally
& Co., 1965), p. 486.
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in its environment. In terms of management policy research and theory
this means that firms will adjust their strategy to meet the changing
environmental conditions facing them. Sofer says:
The policies and procedures appropriate at one stage of an 
organization's history can become dramatically unsuited at 
another... Just as different procedures are appropriate 
to the different phases of an organization's affairs, so 
are different sorts of people... A skill in keen demand 
at one phase may be less important at another; so may be 
particular types of personality and habits of thinking.
Galbraith and Nathanson explain metamorphosis models by
saying:
Organization structures are systems of limited adapt­
ability. The structural parameters of the organization 
are capable of providing adjustments to routine distur­
bances such as daily operating problems and the turnover 
of non-central personnel. But long-run shifts such as 
technological change, change of government, and the like 
pose problems for which the existing set of structural 
paramenters cannot adequately provide smooth adaptation.
In order to return the organization to equilibrium with 
its environment, a metamorphosis is required.
A number of metamorphosis models have been proposed. They 
vary in the number of stages of development identified, the number of 
strategic dimensions included in the models, and in the major deter­
minant of the stagewise metamorphosis (size, age, and complexity being 
the main ones used.) The following discussion reviews some of the more 
important metamorphosis models of the stages of organizational 
development.
^ Cyril Sofer, The Organization from Within (Chicago: Quad­
rangle Books, 1962), pp. 163-164.
 ̂Jay R. Galbraith and Daniel Nathanson, Strategy Implements 
tion: The Role of Structure and Process (New York: West Publishing
Co., 1978), p. 103.
16
Early Models of Growth
Quite possibly the first to write about the stages of develop­
ment was the Father of Administrative Theory, Henri Fayol. In his 
classic General and Industrial Management, first published in 1916,
O
Fayol devoted some time to the function of organizing. In his dis­
cussion of organizing he identified seven basic stages of development as 
organizations grew. The major determinant of his stages were size and 
levels of hierarchy. He wrote:
Form of the body corporate at various stages of development:
The general form of an organization depends almost solely on
the number of its employees.
In his model the first stage is the one man business; the 
second begins when employees are added and the third is marked by the 
introduction of a foreman. The fourth through seventh stages are 
marked by additional levels of hierarchy. "Two, three, or four fore­
men make necessary a superintendent, two or three superintendents give
rise to a department m a n a g e r . T h e  table on the next page shows how
Fayol diagrammed the development of the organization through his seven 
stages of growth.
While Fayol's model might more properly be called a model of 
structural growth rather than stages of development, it is noteworthy
Henri Fayol, General and Industrial Management, trans. 
Constance Storrs (London, Sir Isaac Pitman & Sons, Ltd., 1949).
g Ibid., p. 54.
10 Ibid., p. 55
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TABLE 1 
FORM OF THE ORGANIZATION AT 
VARIOUS STATES OF EXPANSION
r i  T i i
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Source: Henri Fayol, General and Industrial Management,
p. 56.
that he did call it "stages of development," and it is probably the
earliest such model.
Other models based largely on size and age as the major
determinants of stagewise growth have also been developed. W. F.
Whyte identified five stages in the growth process of a restaurant.11
Discussing growth by using a typical case, he illustrated his stages
of growth as shown on the following page in Figure 1. Whyte's model
illustrates well the idea that each succeeding stage of development
entails some change in the owner/manager/customer relationship.
William Newman and James Logan also distinguish the stages of
growth primarily as one of managing the problems caused by increasing
size. They identified four basic stages of development with a cor-
12responding period of critical growth between each.
Another similar model was developed by Ernest Dale and his
research associates in the early 1950's. In an AMA study published
in 1952 Dale was concerned with the development of the structure of
13the organization. He thought the problem of proper structuring of 
organizations could be understood best if one would trace the develop-
11 William F. Whyte, Men At Work (Homewood, 111., Richard D. 
Irwin, Inc., 1961), p. 82.
12 William H. Newman and James P. Logan, Management of 
Expanding Enterprises (New York, Columbia University Press, 1955), 
pp. 5-6. ,
13 Ernest Dale, Planning and Developing the Company Organiza­




Size and Structure: A Restaurant Case
Stage 1




Larger restaurant, division of labor
Service Employees 
Owner/Manager Kitchen Employees Customers
Dishwasher/Busboys
Stage 3
Even larger restaurant, specialized managers
Service Manager - Service Employees
n /M Kitchen Manager - Kitchen employees „ .
Owner/Manager Dish./Bus Mg?. - Dishwasher/Busboy Customers
Cost Control Mgr.- Cashiers 
Stage A
Large restaurant, restaurant manager needed
Service Mgr. - Service Employees
Kitchen Mgr. - Kitchen Employees
Owner-Restaurant Dish/Bus Mr. - Dish/Bus boys Customers
Manager Bar Mgr. - Bartenders
Cost Control Mgr.- Cashiers
Stage 5
A chain of restaurants, similar to Stage 4 are opened.
A General Manager becomes necessary.
Owner - General Mgr.
Restaurant Mgr. - 
Restaurant Mgr. - 
Restaurant Mgr. -
Customers
Source: William F. Whyte, Men At Work, pp. 82-88.
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ment of companies as they grew from small one-man businesses to large 
diversified companies. Dale said: "The major problems of organiza­
tion can perhaps best be studied in dynamic terms, i.e., as they arise
14and change with the evolution of the company."
Dale and his co-workers studied 40 companies considered to 
have good organizational structures. From this sample (of supposedly 
well organized firms) they reached the conclusion that there were 
seven major stages of growth.1** Dale said, "In the development from 
the small one-man business to the large company, seven major organiza­
tional problems arise."1** Table 2 on the following page shows the 
stages Dale included in his model along with the size of the companies 
at that particular stage and the major problems they found which would 
arise during that stage.
These early models of stages of development were based on size 
and age as the major factors of stagewise development. A significant 
break from these rather simple models occured in the early 1960's when 
Alfred Chandler published his treatise on the growth of American busi­
ness organization.1  ̂ The now classic work of Chandler in linking 
strategy, structure, and organizational growth patterns, with the 
subsequent interpretation and refinement of Chandler's growth model by
14 Ibid., p. 21.
15 Ibid., p. 13.
16 Ibid., p. 22.
17 Alfred D. Chandler, Jr., Strategy and Structure (Cambridge, 
Mass.: M.I.T. Press, 1962).
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TABLE 2






and its Possible Consequences
I 3-7 
(Any size)
















Establishing a New Function (Function- 
alization): The Staff Specialist
VI 5,000
(100-500)




Determining the Degree of Delegation: 
Decentralization
*The first figure indicates the actual size of the company 
studied. The second figure in brackets indicates very 
broadly the size of the company when the particular or­
ganization problem may arise for the first time. The 
rise of the organizational problem is, of course, not 
necessarily related to the size indicated, but merely 
reflects very roughly the findings of our limited sample.
Source: Ernest Dale, Planning and Developing the Company Organiza
tion Structure, p. 22.
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18Bruce Scott led to a new way of looking at stages of growth. In 
fact nearly all recent discussions of stages of growth begin with the 
work of Chandler and Scott.
The Models of Chandler and Scott
Alfred Chandler traced the historical development of 70 of 
America's largest firms. He proposed that the structure and strategy 
of organizations are closely linked together because the 
structure an organization used followed from the strategy employed at 
that particular stage of development. He said,
"A company's strategy in time determined its structure and 
that the common denominator of structure and strategy has been jq 
the application of the enterprise's resources to market demand."
What he is saying is that growth creates a need to change organizational
structure to adapt more efficiently to the environment.
Strategic growth resulted from an awareness of the opportuni­
ties and needs —  created by changing population, income, 
and technology —  to employ existing or expanding resources 
more profitably. A new strategy required a new or at least 
refashioned structure2 jf the enlarged enterprise was to be 
operated efficiently.
Chandler's research found that growth occured in four ways which
results in five classes (or stages) of organization. (Underlining
added by this author for emphasis).
18 Bruce Scott, "Stages of Corporate Development - Part I," 
9-371-294 (Soldiers Field, Boston, Intercollegiate Case Clearing 
House, 1971).
19 Chandler, op. cit., p. 383.
20* Ibid., p. 15.
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The thesis deduced from these several propositions 
is then that the most complex type of structure is the. 
result of the concatenation of several basic strategies. 
Expansion of volume led to the creation of an admini- 
strative office to handle one function in one local 
area. Growth through geographical dispersion brought 
the need for a departmental structure and headquarters 
to administer several local field units. The decision 
to expand into new types of functions called for the 
building of a central office and a multi-departmental 
structure, while the developing of new lines or con­
tinued growth on a national or international scale 
brought the formation of the multi-divisional structure 
with a genial office to administer the different 
divisions.
Thus the stages model implicit in Chandler's analysis is:
Stage 1 very small firm
expansion of volume 
Stage 2 one function, one area
expansion geographically 
Stage 3 . department structure with headquarters and
field units
vertical integration - new functions 
Stage 4 multi-departmental structure
diversification
22Stage 5 multi-divisional structure
This model explains Chandler's thesis that firms expand as they change 
their basic strategies along the lines he outlined. It should be 
pointed out that the major part of his book and research deals with
21 Ibid., p. 15
22 Ibid., p. 14.
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the changes from stages three to five, with relatively little emphasis 
on the first two stages. He was more interested in how companies got 
to be large multi-divisional, and even international firms rather than 
how their first growth occurred.
The major contribution of Chandler is that his work links 
stagewise growth, with an organization's changing structure, and 
strategy. As strategy changes, structure must follow, and as 
structure follows strategy, so also does stage of development.
Bruce Scott began to study organizational growth patterns in
the 1960's and took Chandler's basic ideas, and extended, broadened,
and modified them to include his own ideas, as well as those of 
23others. The first thing Scott did was to collapse Chandler's 
five classes of firms into three. Scott says,
The reason for reducing an already modest number of 
categories is the belief that it is useful to develop 
the categories and model upon a cluster of internal 
managerial characteristics in preference to Chandler's 
emphasis on structure... Roughly speaking we will 
collapse his first and second categories into a single 
one, and his third and fourth into another, thus leaving 
three instead of five...
The three stage approach emphasizes that there is a 
cluster of managerial characteristics associated with 
the various stages of development, a cluster which 
suggests not just a form of organization but a 'way of 
managing' and to a considerable extent a 'way of life' 
within the enterprise.
22 , p. 15.
23 Scott, op. cit., p. 1. 
^  Ibid., p. 4.
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Scott's focus is on a "cluster" of managerial characteristics, 
rather than just structure or strategy. Table 3 on the next page 
presents a description of Scott's 3-stage model. Each stage is 
described in terms of a "cluster" of ten managerial characteristics 
that Scott believes distinguish among the stages.
Scott goes on to describe the basic differences between the 
stages. Between stage one and stage two he says,
The transition of the Stage I firm to Stage II is thus 
based upon increased volume which merits the increased 
specialization of tasks ... the transition is typically 
a gradual one and the dividing line a somewhat arbitrary 
one....
Perhaps the most operational way to define the dif­
ference between the two is in the development of a second 
echelon of managers, men whose job is to manage such 
functions as marketing, manufacturing, research, and 
administration as distinct from the Stage I situation 
where the owner-manager typically has no intermediate 
managerial level between himself and those who actually 
produce or sell goods and services fcr the firm.
Thus the main distinction between the first two stages is the addi­
tion of another level of hierarchy (functional managers) between the 
owner and the actual work of the firm.
He describes the distinction between Stages II and III as,
The Stage II and Stage III organizations are distin­
guishable by the relationships among the sub-units. In the 
Stage II organization the relationships are closely coordi­
nated by management with a view to securing teamwork in 
producing an overall or integrated effort... In the Stage 
III organization, on the other hand, the basic concept is 
one of divisions which can stand on their own feet in com­
peting with outsiders...
25 Ibid., p. 7.
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TABLE 3
Corporate Life Cycles: Three Stages and Company Characteristics
STAGES IN CORPORATE LIFE CYCLE
COMPANY
CHARACTERISTICS
STAGE I COMPANY 
(OR SMALL CO.)
STAGE II COMPANY 
(OR INTEGRATED CO.)
STAGE III COMPANY 
(OR DIVERSIFIED CO.)
1. Product line Single product or 
single product line
Single product line Multiple product line
2. Distribution 
pipeline
One channel or set 
of channels


















5. R & D organiza­
tion process
Not institutiona­
lized; guided by 
owner-manager
Institutionalized 




search for new products 











sonal, using market 
(ROI, market share)






ability related to 
performance
8. Control system Personal control of 
strategic decisions
Personal control of 
strategic decisions
Indirect control 








tion of operating 
decisions through 
policies





Needs of owner 
versus needs of 
company
Degree of integra­
tion, market share 
objective; breadth 
of product line
Entry and exit from 
industries; alloca­
tion of resources by 
industry; rate of growth
Source: Bruce Scott, "Stages of Corporate Development - Part I," 9-371-294 (Soldiers Field,
Boston, Intercollegiate Case Clearing House, 1971).
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Clearly, one of the key ideas behind the Stage III 
organization is that responsibilities can be subdivided 
and economic performance of sub~units can be measured 
independently from the performance of the company as a 
whole.
Therefore the major distinction between Stage II and Stage III is the 
existence of separate units or divisions in the Stage III organization.
The Scott model is one of the most useful development models
for studying organizational growth. It is relatively easy to examine
the managerial characteristics given by Scott and the model is both
intuitively simple and logical. It is both the most popular as well
as most frequently studied model by students of organizational growth.
Galbraith and Nathanson say, "This model (Scott's) has been the most
27popular and widely quoted of the development models."
These two models, Chandler's and Scott's, represent a shift in 
the stages literature away from simple, size related models to models 
based on much more complex, interrelated phenomenon. The essential 
feature of both is that organizations change internally to enable 
themselves to deal with increasingly complex environments.
The essence of the Chandler and Scott sequences is the 
successive addition of new sources of diversity which result 
in more complexity. Starting with the simple firm which is 
single product, single function, and single region, there 
are successive adoptions of multiple regions, then multiple 
functions, and finally multiple products as the firm becomes 
a stage I, stage II and finally stage III organization.2 gThe 
change from stage to stage constitutes a metamorphosis.
26 Ibid., p. 8.
27 Galbraith and Nathanson, op. cit., p. 105.
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Post Chandler-Scott Models
The work of Alfred Chandler and Bruce Scott spawned several
other studies into the stages of organizational growth. Generally,
these subsequent studies begin with Scott's basic model and expand or
modify it to include a few additional factors. However, in virtually
every case, the basic model remains the same and the changes simply
are additions to the model, not radical departures from it.
Malcolm Salter was one of the first to modify the Scott model
29to include a few other factors. The major difference between the 
Salter and Scott models is that Salter believes there are four 
rather than three stages of development. In essence what Salter has 
done is to expand Scott's Stage III into two separate stages, a geo­
graphical divisional form which he calls Stage III, and a product 
divisional form, which he calls Stage IV.
Briefly, the four stages Salter identifies are presented below 
(Underlining is added to emphasize the distinctive characteristics of 
each stage).
Stage I includes proprietorships and small companies where 
the owner/entrepreneur is also the top and usually the only 
manager.
Stage II firms are similar to those of Stage I in that 
there is only one operating unit which manufactures a 
single line of technologically related products for sale 
in a single principal market. They differ, however, in 
being considerably larger in size (producing in greater 
volume) and therefore managed by a team of top executives
29 Malcolm Salter, "Stages of Corporate Development," Journal 
of Business Policy, Vol. 1 (1970), 40-57.
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with so-called functional responsibilities rather than by 
a sole manager or proprietor.
Stage III includes most single product firms that are 
geographically decentralized... The geographically 
decentralized operating units may either be relatively 
large Stage II organizations or smaller Stage I organi­
zations (which could imply that Stage II was skipped).
Stage IV typically includes firms organized along the lines 
of product decentralization. They are multi-product and 
usually multi-market.girms which are currently referred 
to as conglomerates.
While it is true that Salter’s Stage III and IV are different,
one questions if these really represent separate stages. It could be
that these represent merely different forms of divisionalization
rather than distinct stages as he suggests. Nevertheless, Salter's
model is a useful extension and modification of Scott's basic model.
However, note that the first parts of Salter's model, Stages I and II
are essentially identical to Scott's model, and these are the stages
of primary interest to this research.
One particularly interesting point that Salter raises that
was not addressed by Chandler or Scott is whether or not firms move
in a steady sequence through all the stages. He says,
The question now becomes one of determining whether or not this
movement from simple to more complex forms of organization is
sequential through the four characteristic stages of 
development.
After analyzing several case studies, and the data of Scott and 
Chandler, Salter concludes that while movement from I to IV seems 
probable - it is by no means inevitable.
30 Ibid., p. 29-30.
31 Ibid., p. 34.
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Because of the various alternative paths of development, the 
sequential movement of all firms through Stages II, III, and IV 
is not a certainty. However, the concept of movement.in the 
direction of Stage IV appears to have some validity.
Leonard Wrigley was another writer to offer a revision of the
33Chandler and Scott models by adding a fourth stage of growth. His 
model is based on a study of the Fortune 500 companies, and he found 
a type of growth unrecognized by Chandler and Scott; unrelated diver­
sification. He also modified the definitions of all stages to allow 
for this fourth stage.
Wrigley1s Stage I company is that of a single product or pro­
duct line company. Stage II is that of a "dominant product" category, 
in which growth has led to some diversification but operations remain 
concentrated in one industry. Stage III is when a company has diver­
sified into "related products," and Stage IV is when companies are
3 4diversified into "unrelated products." This Stage IV reflects the 
movement toward conglomerate diversification of the last few years.
Wrigley's stages are primarly based on product-market strategy 
rather than clusters of managerial characteristics as the other models. 
The major focus is on large companies (Fortune 500) and how their 
strategy changed as they expanded. Table 4 shows Wrigley's breakdown 
of the sample of Fortune 500 companies into his four stages.
32 Ibid., p. 35.
33 Leonard Wrigley, "Divisional Autonomy and Diversifica­
tions," (unpublished Doctorate dissertation, Harvard University,
1970), cited by Milton Leontiades, Strategies for Diverfisication and 
Change (Boston: Little, Brown and Co., 1980), pp. 31-32.
31
TABLE 4
Wrigleys Strategy and Structure
Stage Strategy % firms
Structure 
functional multi-divisional
I Single Product 6 6 0
II Dominant Product 14 5 9
III Related Products 60 3 57
IV Unrelated Products 20 0 20
100% 14% 86%
Source: Bruce Scott, "The Industrial State: Old Myths and New
Realities," Harvard Business Review (March-April 1973).
Donald Thain is another writer who developed a model of cor-
35porate development based on Chandler and Scott. Thain's model is 
essentially the same as Scott's except that he puts the emphasis on 
key managerial factors in each stage.
The three stages in Thain's model are,
Stage I —  the major characteristic of the Stage I company 
is that it is primarily a 'one man show'.
Stage II —  the distinguishing characteristics of Stage 
II is that it is a one unit enterprise run by a team of 
managers with functionally specialized responsibilities.
Stage III —  the hallmark of the Stage III company is a 
general office with ultimate control over multiple ^  
operating divisions each similar to a Stage II company.
As can be seen, this model is virtually the same as Scott's.
The major contribution of Thain's work is that he gives some
^  Thain, loc. cit. 
36 Ibid., p. 425.
indication of the differences in management decisions at different
stages of development. Table 5 on the next page shows the six key
factors Thain considers, and how they are different in each stage.
Alhough this model is useful it gives little insight into the process
of change from stage to stage, focusing more on a description of each
stage and managerial decisions at each stage.
Richard Rumelt followed the basic ideas of Chandler and Scott
but used Wrigley's classification of stages to empirically test the
37idefi of a fourth stage of development. By studying a sample of 
Fortune 500 companies at three points in time, 1949, 1959, and 1969
he was able to confirm Wrigley1s suggestion of a fourth stage of
-u 38 growth.
An interesting point about Rumelt's model is that it divides
the stages into suhcategories. This adds detail to the model and
helps explain some of the apparent diversity among companies that
39appear to be in the same stage. But, as in the previously reviewed 
post-Scott models, the extent of change from Scott is relatively 
minor, especially since the essence of Rumelt's model is explaining 
the existence of the fourth stage of development.
Laurence Steinmetz proposed a model that is similar to those 
previously reviewed. A distinguishing feature of his model is that
37 Richard P. Rumelt, Strategy, Structure and Economic 
Per formance (Boston, Division of Research, Harvard Business School, 
1974).
TABLE 5
Key Factors in Top Hanagenent Process in Stage I, II and III Companies
Key Factors in 
Management Process Stage I Stage II Stage III
1. Size up: Major 
problems
Survival and growth, dealing with 
short-term operating problems
Growth, rationa'lization and 
expansion of resources, providing 
for adequate attention to product 
problems
Trusteeship in management and investment 
and control of large, increasing, and 
diversified resources. Also, important to 
diagnose and take action on problems at 
division level
2. Objectives Personal and subjective Profits and meeting functionally 
oriented budgets and■performance 
targets
RIO, profits, earnings per share
3. Strategy Implicit and personal; exploitation 
of' immediate opportunities seen by 
owner-manager
Functionally oriented moves 
restricted to "one product" 
scope; exploitation of one 
basic product or service field
Growth and product diverexploitation 





One unit "one man show" One unit functionally 
specialized group
t
Multi-unit general staff office and 
decentralized operating divisions
5. (a) Measurement 
and control
Personal, subjective, control 
based on simple accounting system 
and daily communication and 
observation
Control grows beyond one man, 
assessment of functional opera­
tions necessary, structured control 
systems evolve
Complex formal system geared to com­
parative assessment of performance 
measures, indicating problems and 
opportunities and assessing management 
ability of division managers
5. (b) Key 
performance 
indicators
Personal criteria, relationships 
with owner, operating efficiency, 
ability to solve operating problems
Functional and internal criteria 
such as sales, performance compared 
to budget, size of empire, status in 
group, personal relationships, etc.
More impersonal application of comparisons 
such as profits, ROI, P/E ratio, sales, 
market share, productivity, product 





Information, personal, subjective, 
used to maintain control and divide 
small pool of resources to provide 
personal incentives for key 
performers
More structured, usually based to 
a greater extent on agreed 
policies as opposed to personal 
opinion and relationships
Allotment by "due process” of a wide 
variety of different rewards and punish­
ments on a formal and systematic basis. - 
Company wide policies usually apply to 
many different classes of manager and 
workers with few major exceptions for 
individual cases
Source: Donald Thain, "Stages of Corporate Development," Concepts for Corporate Strategy, eds. John Bonge and Bruce Coleman (Hew York,
The Macmillan Co., 1972), pp. 434-435.
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40he pinpoints the crisis points that occur between stages. He 
identifies four major stages of growth and pinpoints the crisis 
points between the stages. Moreover, his model suggests the absolute 
size of the company in terms of assets at the point when change in 
organizational stage becomes necessary. The stages in Steinmetz's 
model are as follows.
Stage I Direct supervision owner entrepreneur
Critical point reached at 25-30 employees and
$500,000 to 750,000 in assets.
Stage II Supervised supervision - delegation, real managers
Critical point reached at 250-300 employees and $710 
million in assets.
Stage III —  Indirect control - functional managers
Critical point reached at 750-1000 employees and 
$25-50 million in assets
41Stage IV —  Divisional organization
One of the major questions about Steinmetz's model is 
that he gives no real empirical evidence or support for his model.
It is apparently the result of his personal experiences and
observations.
42Another model is that of Larry Greiner. Though Greiner 
used Chandler and Scott's work as background data his model takes a
40 Laurence Steinmetz, "Critical Stages of Small Business 
Growth," Business Horizons, Vol. 12 (Feb. 1969), 29-36.
41 TV. * AIbid.
42 Larry Greiner, "Evolution and Revolution as Organizations 
Grow," Harvard Business Review, Vol. 50 (July 1972), 37-62.
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slightly different approach to developmental stages. Greiner's model
devotes attention to the crises that managers encounter as firms
evolve from stage to stage.
Greiner looks at the development of large organizations as
moving through five distinguishable phases. He feels that each phase
of growth contains a relatively calm period (which he calls a period
of evolution) that ends in a management crises which precipitates a
43revolution in management style. This emphasis on the crises that 
precipitates change in organization is interesting and useful. Part 
of the process of building a model of organizational development 
involves studing these crises points and how managers respond to 
them. Greiner is another who does not go into detail about how he 
gathered his data for the model. Apparently it is the result of 
personal experience and case studies. Greiner’s model, including the 
five phases of growth and the crises that cause the revolutions in 
management style are shown in Table 6 on the next page.
Several other authors have also written about organizational 
growth, and stages of development but their contributions are not 




Phase 1 - Creativity
The emphasis here is on creating both a product and a 
market. Company founders are usually technically or 
entrepreneurially oriented.
Crisis-—- Leadership crisis necessitates a change.
Phase 2 - Direction
Companies survive the first phase by installing a 
capable business manager to replace the founder- 
entrepreneur. A functional organization structure 
is a main characteristic of this phase.
Crisis—— An autonomy crisis develops as lower-level managers
demand greater responsibility and authority.
Phase 3 - Delegation
This phase involves the application of a decentralized 
organization structure. The main characteristics are 
decentralization and emphasis on profit centers.
Crisis—— A control crisis develops over time as top executives
sense that they are losing control over the diversified 
operation.
Phase A - Coordination
This phase is characterized by the use of formal 
systems for achieving greater coordination. Examples 
are the use of product groups, formal planning 
procedures, use of investment center concepts, and 
centralization of some technical functions.
Crisis  The red-tape crisis occurs as the proliferation of
systems and programs begins to exceed its utility.
Phase 5 - Collaboration
The last observable phase emphasizes strong inter­
personal collaboration in an attempt to overcome 
the red tape crisis. This phase emphasizes the 
greater spontaneity in management action through 
teams and confrontation. Basically, Phase 5 builds 
around a mojrg flexible and behavioral approach to 
management.
Source: Larry Greiner, "Evolution and Revolution as Organi­
zations Grow," Harvard Business Review. Vol. 50 (July 1972).
LL L 5 A6 47these are Copeland, Filley, Franko, Katz, Lippitt and
48 49 50 51 52Schmidt, Moore, Pugh et al., Rhenman, Smith and Charmoz,
53 54Stopford, and Thompson.
44 F. W. Copeland, ''When Companies Reach the Awkward Age," 
Duns Review and Modern Industry, Vol. 77 (Feb. 1961) 44-46.
45 Alan Filley, et al, Managerial Process and Organizational 
Behavior (Glenview, 111: Scott, Foreman & Co., 1976).
46 Laurence Franko, "The Move Toward a Multi-Divisional 
Structure in European Organizations," Administrative Science 
Quarterly, Vol. 19 (1974) 493-506.
47 Robert Katz, Cases and Concepts in Corporate Strategy 
(Englewood Cliffs, New Jersey, Prentice-Hall, Inc., 1970), 
pp. 501-505.
48 Gordon L. Lippitt and Warren Schmidt, "Crises in a Develop 
ing Organization," Harvard Business Review, Vol. 45 (Nov.-Dec., 1967) 
102-112.
49 David G. Moore, "Managerial Strategies," Industrial Man, 
ed. W. Lloyd Warner and Norman H. Martin, (New York, Harper and 
Brother, 1959), pp. 219-226.
^  Derek Pugh, D. J. Hickson, and C. R. Hinnings, "An Empiri­
cal Taxonomy of Structures of Work Organizations," Administrative 
Science Quarterly, Vol. 14 (1969) 115-126.
51 E. Rhenman, Organization Theory for Long Range Planning, 
(Englewood Cliffs, New Jersey, Prentice-Hall, 1979).
52 William Smith and R. Charmoz, "Coordinate Line Management, 
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Starbuck,'*'* Child and Reiser,**** Galbraith and Nathanson,**^
58and Leontiades review many of these studies, and the reader is 
referred to one or the other of these reviews for further 
information.
Two models which attempt to synthesize the research on stages
of development have been recently published. The first of these is
59the model of Galbraith and Nathanson. Their model is based on the 
previous work of Chandler, Scott, Salter, Stopford, Smith and Chamoz, 
and Franko, as well as their own evidence.****
The model of Galbraith and Nathanson incorporates several 
additions to the basic three stage model and recognizes the fact that 
there are several different ways that a company can expand, especial­
ly when diversification is taken into consideration. Figure 2 on 
page 40 explains this model. The dark arrows indicate the dominant 
growth path for most U.S. companies. It should be noted that this 
path is almost identical to the pattern of growth identified by 
Chandler and Scott. However, this model allows for other alternative 
growth strategies. Galbraith and Nathanson say:
55 Starbuck, loc. cit.
“*** John Child and Alfred Keiser, "The Development of Organiza­
tions Over Time," The Handbook of Organization Design, Vol.l., ed. 
Nystrom and Starbuck (Amsterdam, Elvesier, North Holland, 1978).
57 Galbraith and Nathanson, loc. cit.
58 Milton Leontiades, Strategies for Diversification and 
Change (Boston, Little, Brown & Company, 1980), pp. 24-47.
59 Galbraith and Nathanson, op. cit. pp. 114-117.
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In summary, firms do follow developmental sequences 
characterized by a metamorphosis between the stages.
There is also a dominant path that has been followed by 
large American enterprises. However, alternative paths 
are possible. We feel that it is preferable to refer to 
types of organization form rather than to stages, the 
multi-divisional form need not be Stage III. It can be 
Stage II for some firms who adopt a holding company form 
for Stage III. Thus the model proposed here allows alter­
native paths, permitting organisations to stop at any type 
and even to reverse direction.
While this model is certainly an addition to the literature, 
its major contribution seems to be its ability to explain the diver­
sity of organization form for large companies. The part of the model 
related to small companies is essentially the same as the Scott 
model.
A second model which attempts to synthesize the extant liter-
62ature and models is that proposed by Milton Leontiades. His model
63is based largely on the work of Wrigley and Rumelt.
Leontiades suggests that there are two major stages of growth







The distinctions Leontiades makes between these four categories are:
61 Ibid., p. 117.
62 * , _ , Leontiades, loc. cit.
63 Ibid., pp. 36-41.
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A Sineaary of Galbraith and Nathanson's Stages Model
Source: Galbraith and Nathanaon, Strategy Inplencntation: The Role of Structure and Process, p. 115.
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I. Small business/Single business - firms with essentially
one product/product line, little diversifications.
Dominant business/Single business - firms with a small 
degree of diversification but still quite dependent 
upon the basic product market activity.
II. Related business/Multi-business - a company that has
diversified by adding new activities that are tangibly 
related to the original activities of the firm.
Unrelated business/Multi-business - firms that diversify 
into areas that are not.related to the original acti­
vities of the company.
Leontiades presents three reasons why he believes that- the "two by
two" model of stages of growth is appropriate. Briefly, his reasons
are:
1. Choice of growth strategies. Single-business firms, 
whether small or dominant, follow a strategy of con­
tained growth within defined industry boundaries. 
Multibusiness firms, however, relax this restriction on 
growth and combine internal growth of operations with 
external growth through acquisitions.
2. Single-business firms follow a functional design, no 
matter how large the business becomes. Multibusiness 
firms use a divisional strategy, with modifications but 
no change in basic design as the company becomes
more diversified.
3. ... single business and multibusiness categories serve 
to define unique approaches to strategy and organization
structures  these companies (single business) have
management problems which differ from those of firms in 
the multibusiness category...
To deal with these two strategies positions, it is 
necessary to devejgp methods and techniques appropriate 
to each strategy.
65 Ibid., p. 39.
66 Ibid., pp. 39-40.
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This is certainly an interesting, and thought provoking idea, 
that we are essentially dealing with two distinct types of firms. It 
is possible, and one of the purposes of this study is to see if 
indeed the companies in the sample do seem to fall into two, or more 
categories. It seems that the biggest problem with Leontiades model 
is deciding where the cut-off points are to be. Quite simply, when 
is a small-business a dominant business? Or when is a dominant small 
business a related-multibusiness? These questions are not suf- 
ficently answered, and seem to be the key for using his model.
Summary
This review of the literature has been divided into three 
parts. The first section briefly introduced the concept of meta­
morphosis models. The second section reviewed models of stages of 
growth published prior to the seminal work of Alfred Chandler. The 
next part covered the work of Chandler and the closely related work 
of Bruce Scott. The final section briefly reviewed the subsequent 
models that have been developed that are based largely on Chandler 
and Scott. Table 7 on the following page summarizes the models 
reveiwed in this chapter. The table shows that the models can be 
grouped into four clusters based on what type of factor is used to 
determine stagewise growth.
It is apparent that there is some degree of diversity and 
disagreement among the various authors concerning how many stages of 
development there are, even what constitutes a stage, and how firms
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TABLE 7
Models of Growth Summarized
Number of Factor
Author Stages Determining Stages
Fayol 7 Size-hierarchy
Whyte 5 Size
Newman & Logan 4 Size
Dale 7 Size-structure
Chandler 5 Strategy-structure
Scott 3 Strategy-managerial characteristics
Thain 3 Strategy-managerial characteristics
Salter 4 Product-market strategy
Wrigley 4 Product-market strategy
Rumelt 4 Product-market strategy
Steinmetz 4 Crises points
Greiner 5 Crises points
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progress through the stages, among other things. Leontiades writes 
about this failure to find one ultimate model of development.
Obviously, the concept of stages of growth is still 
evolving. The lack of agreement on a single growth model 
frustrates some authors. Such agreement would facilitate 
related research on characteristics of each stage in the 
growth cycle. Yet a single uncontroversial growth model 
would be an elusive, if not unrealistic, goal. The history 
of business, like that of any great historical phenomenon, 
is unlikely to be so unambiguous that one view can prevail 
over all others. Over time, a narrowing of the range of 
legitimate alternatives can be expected, as can the rejection 
of those theories which continue with no more support than 
an author's assurance. It is incumbent on each author to 
present a version which is consistent with_the available 
facts and which builds on prior research.
This study seeks to build on the models presented here and 
expand management knowledge about the growth process of small 
companies.
67 Ibid., p. 36
CHAPTER III
RESEARCH METHODOLOGY
This study was undertaken to develop a model of the process of 
organizational growth of small companies in the oil industry. The 
methods used in the development of this model are explained in this 
chapter, which is divided into four main parts. First, concepts 
related to the study are presented and defined. The second section 
explains the methods of research used. The third section explains how 
the sample of managers was selected and interviewed. The final sec­
tion explains the techniques employed to analyze the data and develop 
the model.
Concept Definitions 
To familiarize the reader with the meanings intended by the 
author when various terms are used it is necessary to present a few 
definitions.
1. Strategy: Steiner's definition of strategy is appropriate for
this research.
Strategy is the central and unique core of strategic management. 
Strategy refers to the formulation of basic organizational mis­
sions, purposes, and objectives; policies and program strategies 
to achieve them; and the methods needed to assume that strategies 
are implemented to achieve organizational ends.
* George Steiner and John Miner, Management Policy and Strategy, 
(New York, The Macmillan Co., 1977)), p. 7.
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2. Strategic management: Of particular interest for this study
is how the strategic process is managed by the managers of 
the sample firms. The focus is on the process of change as 
the companies evolve. Schendel and Hatten define strategic 
management as:
The process of determining and maintaining the relation­
ship of the organization to its environment expressed through 
the use of selected objectives, and of attempting to achieve 
the desired states of relationship through resource alloca­
tions which allow efficient and effective action programs by 
the organization and its subparts.
3. Stages of growth model: The model of organizational growth used
for this study is the basic model as outlined by Bruce Scott.
This is the model that has been used by most students of organi­
zational growth, as shown in Chapter Two. Although Scott's model 
has been modified and extended by several writers the parts 
applicable to this study have remained virtually unchanged.
This study is concerned with organizational evolution through 
the first stages of growth. The part of Scott's model applicable 
to this research (Stages I and II) has been accepted as valid by
nearly all model builders. Therefore, it will be considered
appropriate for this study. This is not to suggest that Scott's 
model is entirely correct, only that it is useful and appropriate 
enough to form the basis from which further research into the 
process of growth can proceed.
2 Dan Schendel and Kenneth Hatten, "Business Policy or Strate 
gic Management: A Broader View for an Emerging Discipline," Academy
of Management Proceedings (August 1972), p. 5.
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4. Oil Industry: The term oil industry is used to identify the total
group of firms involved in the exploration, drilling, production, 
transportation, refining, and selling of petroleum products.
Firms whose primary purpose is supplying equipment, knowledge, 
or services to and for use in one of the areas mentioned are also 
generally considered to be part of the industry. These firms 
are commonly referred to as "service companies."
Methods of Research
The data for this study was gathered by three methods. The 
first method involved extensive library research to develop the back­
ground information necessary for the study. A summary of this 
research is presented in Chapter Two.
The second method of data collection was personal interviews 
with the founders and managers of companies in the oil industry of 
Louisiana. The sample was restricted to thirty companies due to time 
and cost constraints. However, it should be noted that this repre­
sents approximately two percent of the total industry firms in this 
geographic area and approximately ten percent of the viable, small 
businesses.
The third method of data collection was the use of company 
publications such as sales brochures, price lists, organization 
charts, reports, earnings summaries, personnel reports and the like. 
Most of the sample companies made this type of information available. 
These materials were catalogued and analyzed to provide needed infor­
mation as well as to provide a verification check for the opinions and 
answers given during the interviews.
Industry Selection
The oil industry was selected as the appropriate industry to 
study for three major reasons. The first is the great number of dif­
ferent types of firms engaged in some facet of the oil industry, or 
"oil business" as it is popularly called. Though the oil industry is 
composed of several giant petroleum companies, there are literally 
dozens of small companies (some very small) that explore, drill 
for, produce petroleum products, petroleum related equipment,
and, or service other companies that do. Secondly, the oil business
3has experienced tremendous growth during the last few decades. There
are many companies that were formed as entrepreneurships which have
experienced the rapid growth and have gone through the stages of 
development that this study is investigating. The final reason the 
oil industry was selected is that many of these firms are located in
South Louisiana, an oil boom area.
While this factor of convenience and accessability to Baton 
Rouge was important in selecting a sample, it must be pointed out that 
research into the oil industry can best be accomplished in only four 
or five places in the United States. To study firms in the oil 
industry (especially small and medium sized companies) one must go 
where these firms operate. This means one must concentrate in geo­
graphic areas where most oil exploration activities occur. In the
3 Loren C. Scott, "The Petroleum Industry in Louisiana: An
Update," (Baton Rouge, La., Division of Research, College of Business 
Administration, Louisiana State University, 1979).
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United States the states with the bulk of oil exploration are Cali-
4fornia, Oklahoma, Texas and Louisiana. Therefore, while this study 
is confined to Louisiana, this restriction is not as limiting as it 
may first seem, since Louisiana is one of the best possible places to 
do such research. As Loren Scott pointed out:
By some strange quirk of nature Louisiana was chosen 
to contain beneath its surface a virtual "mother lode" 
of oil and gas resources far out of proportion to the 
State's geographic size vis-a-vis the rest of the world....
Louisiana ranked first in the nation in gas output 
and second in crude oil production in 1977. In that 
year, Louisiana provided about 36% of the natural gas 
produced in the country and about 19% of the crude 
oil production. What is particularly evident is the 
predominant role that Louisiana plays in the production 
of natural gas in the world. Its amazing 13.5% share 
of world gas production is far out of proportion to 
the State's relative geographic size....
Not only does Louisiana produce a substantial 
proportion of the world's and nation's crude oil, it 
also provides a significant share of the facilities for 
refining that petroleum.... Louisiana provides about 
3% of the world's petroleum refining capacity and ranks 
third among the states with over 12% of total national 
capacity. Twenty-eight petroleum refineries are located 
in Louisiana, and one of them - the Exxon plant in Baton 
Rouge - has the distinction of being the second largest in 
the country, with the^capacity to refine 510,000 barrels 
of crude oil per day.
Thus South Louisiana is a logical place to conduct this type 
of research.
Selecting and Interviewing the Sample 
The primary method of gathering data for this study involved 
interviewing a selected sample of managers and/or founders of oil
4 Ibid., p. 4.
** Ibid., pp. 2-5.
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industry companies. A sample size of thirty was deemed adequate given 
the time and cost constraints and the objectives of this exploratory 
project. The selection of these thirty companies was determined by 
several factors.
Since a principal purpose of this research was to develop a 
model of the growth process as companies develop from Stage I and 
Stage II it was believed necessary to select companies for the sample 
that were in these stages of growth. A first approach was to attempt 
to select a sample divided equally between Stage I and Stage II firms. 
The idea was to study these two groups as different types of organiza­
tions and to compare their differences and similarities. The 
distinctive characteristic that was to be used to classify firms into 
either Stage I or II was organization structure. A company was pre­
sumed to have a Stage I organization structure if there was no 
apparent level of hierarchy, or management, between the owner, or top 
manager and the work and worker. A company was presumed to have a 
stage II organization structure if there was a level of management 
between the owner, or top manager and the actual work of the firm, yet 
the company was not organized on a truly divisional basis, or Stage 
III form.
In practice however, it was soon discovered that it was impos­
sible to determine what type of organization structure the companies 
really had without first conducting an interview. Hence, the division 
of the sample into approximately equal groups prior to the interviews 
was impossible because the information for such a classification was 
nonexistent. An alternative plan therefore was needed.
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The alternative approach involved selecting, as randomly as 
possible, thirty firms that were representative of small and medium 
sized oil industry companies. No attempt was made to equalize group­
ings according to Stage of Development. It was assumed these would be 
either Stage I or II companies with a reasonable number in each group.
Because this exploratory study was interested in interviewing 
the founders of the sample companies, or at the very least managers 
who had been with the company since its founding, the sample was 
restricted to companies formed within the fairly recent past. Also 
companies known to be national, or international in scope, firms with 
headquarters in other states, firms known to be subsidiaries of other 
companies and firms known or thought to be very small one-man opera­
tions were excluded from the potential sample. It was not thought 
that these companies would be appropriate ones to study for this 
research. Therefore, the final sample selected was not a truly random 
sample of all oil industry firms.
Given these limitations a list of potential sample companies 
was selected from the following oil company directories.
1. Armstrong Oil Directory 1980 - Gulf Coast Edition.^
2. Lafayette Oil Directory 1979.^
These two directories contain the names, addresses, and phone 
numbers of virtually all companies involved in the oil industry in
^ Armstrong Oil Directory 1980: Gulf Coast Edition,
(Amarillo, Texas, Oil Men's Association of America, 1980).-
 ̂Lafayette Oil Directory: 1979 (Lafayette, Louisiana. Deck
and Derrick Club of Lafayette, 1979).
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this geographic area. Approximately 6000 firms are listed, ranging 
from one-man operations to multi-national giants. About one-third of 
these are located in this geographic area. Most of the listings also 
give the names of the managers and key personnel of each company 
(particularly salesmen).
The directories were skimmed in alphabetical order and appro­
ximately one hundred fifty firms were selected as potential companies 
to be included in the sample. Over one hundred of these companies 
were contacted by telephone before thirty were found that met the 
following three criteria for inclusion in the sample.
1. The founder of the company, or managers who were present
at the founding were available for interviewing.
2. They were willing to cooperate in an interview.
3. A mutually satisfactory time could be arranged for an 
interview.
As a point of interest it should be mentioned that only five 
of the more than one hundred managers contacted totally refused to 
cooperate. The most difficult criteria to meet was number three 
because of their busy schedules. However, over the eight week period 
from mid-January to mid-March 1980, interviews at thirty companies 
were conducted.
A final factor that affects the randomness of the sample was 
that an effort was made to insure that the sample finally selected
would give a good cross-section of all the firms in the oil industry.
The final sample of thirty firms includes companies from almost all 
segments of the industry, as indicated by the following figures.
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Industry Segments in the Sample
Segment Number of firms in sample
Oil and Gas Exploration
Drilling Contractors/Companies
Drilling Service Companies
Oil field Chemical Companies













The operational procedure used for obtaining the thirty inter­
views were the following: (1) the potential sample company was
selected and a telephone call was made to the home office; (2) a 
request was made to speak to the manager/owner if he was available; if 
he was not available a return call was requested; (3) when contact was 
made with the owner/manager the basic purpose of the call was made 
known; (4) a few questions were asked of the manager to ascertain if 
his company met the established criteria; (5) if the company met the 
criteria a time was arranged for a meeting that was suitable to both 
parties. If a mutually satisfactory meeting could not be arranged 
then that company was dropped from the sample. As indicated pre­
viously over one hundred calls were made before thirty satisfactory 
interviews were obtained.
Prior to the actual interviews, the interview format and the 
questionnaire guide were developed and pre-tests were run with three 
executives of small oil companies. These interviews enabled the author 
to make needed changes in the interview guide and also gave him good
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experience in the technique of personal interviewing. A copy of the 
interview guide is found in the Appendix.
The personal interview format consists of three parts. (1) An 
introduction; presentation of a letter from Dr. Edmund Gray indicating 
that the project was for dissertation research and asking for assist­
ance; and a brief description of the purpose of the research. (2) 
Collection of background information about the executive and the 
company. (3) An indepth interview with a multi-part guide detailing 
the basic characteristics of the company.
The actual interviews varied in length from 45 minutes to five 
hours with the average interview lasting about one hour and 45 
minutes. Most of the executives were very willing to talk about their 
companies. A combination of pride in their accomplishment, and a 
basic outgoing personality probably led to this openness.
The interview focused on identifying the characteristics of 









9. Strategic position 
10. Structure
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One-third (ten firms) of the sample companies were contacted 
for a second stage of interviewing. These ten firms are among the 
companies the cluster analysis indicates as the most developed. 
Follow-up interviews were conducted during the Spring of 1981 and
generally added more information to the data pool obtained in the
first stage of interviewing. The primary reason for the second 
interviews was to question specifically the managers of the companies 
no longer in Stage I. These interviews added depth of analysis to the 
research and facilitated development of the tentative model of growth. 
A different interview guide was used for these interviews and a copy 
of it is also contained in the Appendix.
Data Analysis
The principal purpose for examining these ten characteristics 
is to identify and differentiate between stages of development in the 
sample companies. As suggested by Scott, these ten characteristics 
distinguish ’’clusters" of managerial decisions that allow similar 
firms to be grouped together.
The data for each firm is tabulated and analyzed and firms are
placed in groups for each of the ten characteristics. Two, three or
four natural clusters of companies emerge for each of the characteris­
tics. (Natural in the sense that no a priori classification method is 
used). This data is presented in Chapter IV and is the basis for the 
second phase of research.
The second phase of research involves building a tentative 
model of growth for small companies in the South Louisiana oil
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industry. This began with the clustering of the firms in the sample 
according to degree of development through the use of a statistical 
cluster analysis.
Clustering of the sample by using a statistical technique
8allows an objective grouping of firms with similar characteristics.
The cluster program begins with n clusters of n subjects (companies). 
It reduces the number of clusters in progressive stages by combining 
the more Similar subjects. In this case the technique begins with 
thirty clusters containing one firm each and ends with two clusters 
containing all thirty companies.
The program delineates an error term that corresponds to the 
amount of intragroup disharmony created by adding increasingly dis­
similar subjects to a cluster. This error term is the key for 
identifying the natural groupings of subjects. When a subject is 
added to a cluster and the corresponding change (increase) in the 
error term is small, it means that the subject fits fairly well with 
the other subjects in the cluster. However, when adding a subject to 
a group causes a large increase in the error term it means that the 
subject fits rather poorly into the group. The program reduces the 
number of clusters from n to two by progressively adding the next most 
similar subject to the clusters already formed. As this occurs the 
error term gets progressively larger. It is up to the researcher to
g
The clustering technique used is Program H Group developed 
by Donald J. Veldmon, Fortran Programming for the Behavioral Sciences, 
(New York, Holt, Rinehart & Winston, 1967), pp. 308-317.
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judge when the increase in the error term is too large to justify 
further reductions in the number of clusters.
From the data obtained in the two sets of interviews and the 
cluster analysis, a tentative model of organizational growth and 
development for small companies in the oil industry of South Louisiana 
is developed. This model is presented in Chapter VI.
CHAPTER IV
INTERVIEW RESULTS
In this chapter the results of the interviews are presented. 
Analysis and interpretation is not given here except when considered 
necessary to facilitate understanding of the information. Most of the 
analysis is reserved for the next chapter.
The chapter is divided into three parts. The first section 
presents a profile of the companies in the sample. Section two gives 
a profile of the entrepreneurs interviewed. The final part of the 
chapter presents the results of the interviews dealing with the ten' 
managerial characteristics.
Profile of the Sample Companies
The average age of the companies in the sample is 14.1 years, 
ranging from three to thirty-eight years. The three youngest firms 
were formed in 1977, while the oldest was formed in 1942. Table 1 
shows the breakdown of companies according to age.
The most common legal form by a considerable margin is the 
regular corporation. The second most popular form was the Subchapter 
S corporation, a special form of corporation for small business. Two 
of the companies have been sold to larger companies, and are sub­
sidiaries of the larger companies. The founders have been retained as 
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The ownership share of the company held by the founders 
averaged 64.8 percent when the business was started, and averages
73.6 percent at the present time. Initial ownership ranged from
16.6 percent (one-sixth) to 100 percent. Current ownership ranges 
from zero percent (the two that have sold out) to 100 percent.
It is interesting to notice the general tendency for the 
founder to increase his ownership share. Eleven founders increased 
their ownership share since the formation of their companies, fifteen
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founders retained the same share, and only four reduced their share 
of ownership. The four whose ownership declined included the two 
who sold out completely to larger companies. The other two gave up
small shares of ownership to employees and family members.
When the companies were formed, half (fifteen) of the founders 
had a controlling interest in their firms (at least 51% ownership). 
This control has increased until today two-thirds (twenty) of the 
original founders have such control. Table 3 shows the initial, and
current ownership shares of the founders.
TABLE 3
Ownership Share of the Founders






n = 30 n = 30




Sales revenue for 1979 averaged 9.98 million dollars. The 
smallest company had sales of approximately a quarter of a million 
dollars, and the largest approximately eighty million dollars.
Table 4 gives a breakdown of the companies according to 1979 sales 
revenue. Two companies refused to devulge any financial information, 
therefore, the data represents information from twenty-eight firms.
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TABLE 4
1979 Sales Revenue (approximate)
$'s (millions) Number Companies
0 < 1 3
1 < 2 5
2 < 3 3
3 < 5 5
5 < 7 4
7 < 10 1
10 < 16 4
30 < 80 3
Average = 9.98 million n = 28
When the companies were first formed they had few employees. 
Half either had no employees or had only one other employee besides 
the owner/founder. The average initial number of employees, including 
the owner, was 4.75. As the companies grew employment increased 
considerably and today average employment is 100.7. Table 5 gives the 
initial number of employees of the firms, and Table 6 gives the current 
number of employees.
A final characteristic that gives some insight into firms in 
the sample is how the executives perceive their company's size (sales, 
market share, employees, etc.) vis-a-vis competition. The managers 
were asked to compare their company to competitors on the basis of 
size. Table 7 shows that the majority of managers perceive their 
companies to be at least as big as their competition.
TABLE 5 
Initial Number of Employees















* Including the entrepreneur.
TABLE 6
Current Number of Employees
Number of Employees Number of Companies
1 - 1 0  
11 - 50 
51 - 100 
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Table 8 gives a summary of the profiles for the thirty 













Profile of the Entrepreneurs
The entrepreneurs interviewed are typically middle-aged, mar­
ried men (one is a woman) with two or three children and about two 
years of college education. Although there is a lot of diversity in 
age and education among them, there are other areas where there is a 
great dea,l of similarity. The following paragraphs and tables 
delineate some of the characteristics about these entrepreneurs.
The average age of those interviewed is 52 years. The oldest
is 65 and the youngest is 39. Table 9 shows the breakdown according 
1to age.
^ Although thirty firms are included in the sample, only 
twenty-eight entrepreneurs were available for personal interviews. Two
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TABLE 9 








Average = 52 o\CMIId
As is expected in a sample of entrepreneurs from South 
Louisiana, the majority were born in the South. Somewhat unex­
pectedly, most of those not born in the South were born in the 
Mid-West. Only two, one born in California, and one born in Maryland, 
were not from the South or Mid West. Table 10 shows the States in 
which they were born.
All of the entrpreneurs are married, or have been married.
One is divorced, and one is a widow. All but one have children, or 
step children. The typical entrepreneur has two or three children, 
although one has seven and another ten. Table 11 gives the number of 
children of each.
General Managers were interviewed in place of the two enterpreneurs 
who were unavailable. These two men have been with their respective 
companies since inception, are part owners, and know the business 
intimately. However, some information that only the entrepreneurs 
could provide personally was not obtained. This is why some 




























5 or more 4
Average = 3 . 1  children n = 28
The typical enterpreneur in the sample has a high school 
education and has attended college for a few semesters. The level 
of education ranges from two who have only a grammar school education 
to four who have the equivalent of a Masters Degree. Most of them
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indicated that at least part of their success is because they have 
continued to study and learn, whenever they could, even though not 
on a formal basis. Many indicated that they frequently enroll in 
special courses, or seminars that they feel will help them in their 









Average = 14.3 years n = 29
of education






Place of Birth South or Mid-West
Number of Children 3.1
Education 14.3 years
Strategic Characteristics
The stages of development model used for this study postulates
that there are discernable differences between firms at different
stages in their life cycle. It identifies ten major characteristics
othat show a difference between stages. Therefore this study inves­
tigates these characteristics in each of the thirty sample firms.
The following presentation of the findings of this first 
stage of research follows the order of the ten characteristics. A 
brief description of the questions used to gather information for each 
characteristic is given, followed by presentation of the research data.
1. Product Line 
Data was collected by interviewing the managers of the sample 
companies, and questioning them concerning their products and 
product lines. Several questions dealt with this characteristic, and 
much time was generally spent during the interview getting the inter­
viewee to explain exactly what products and services are offered.
The following two questions are the ones primarily used to
3collect data about products and product lines.
1. How many distinctly different products or services 
does your firm market?
2 Refer to Chapter II, Table 3 for a detailed description 
of the model used.
3 A complete copy of the interview guide is included in the
Appendix.
4 A distinctly different product is defined as a specific ver­
sion of a product that has a separate designation in the sellers list.
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2. How many distinct product lines does your firm handle?**
It must be pointed out that since this was a live interview, 
it was possible, and often necessary to explain the meaning of terms 
in the questions. Also, a sales brochure was obtained from each of 
the companies (and/or a price list) when available. These generally 
show the various products, and product lines offered, and are used to 
verify the answers given from memory by the interviewees.
Although the distinction between a product and a product line 
is fairly well understood, examples from two companies in the sample 
will help to explain the distinction in practice.
One company divides its work into three major areas (or pro­
duct lines). The three product lines are laydowns, installations, and 
rental tools. In each of these lines there are several products 
and/or services (the owner estimates that the total number of products 
exceeds twenty-five). For each of these services the firm is hired as 
a subcontractor by the company actually drilling the well.
Laydowns is a broad classification for services the firm 
performs at the actual drilling site. Generally, this involves what 
the term implies, laying down some form of pipe, from the derrick, 
from trucks, from the pipe rack, etc. Several different types of pipe 
handling jobs fall under this heading. Interestingly, this particular 
company was one of the pioneers in this type of service. Its special­
ized equipment, and expertise in handling pipe make it more economical
5 A product line is defined as a group of closely related 
products that satisfy a class of needs and are probably sold to the 
same customers.
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for a drilling company to subcontract the pipe handling rather than 
have its own crews handle the job.
The second product line, installations, includes such things 
as designing, engineering, building, testing and installing equipment 
that is needed in the drilling of the well, or the production of the 
well (production refers to actually getting the oil or gas out of the 
ground after the well has been successfully drilled). Dozens of dif­
ferent types of equipment have been designed and built by the company. 
Two common types of jobs are designing and building special pumps and 
valves. This part of their operation involves considerable R & D 
effort.
The third area is that of rental equipment. The company found 
several years ago that the companies for whom it did laydown, and 
installation work often needed other types of equipment. Therefore 
the firm began to purchase, and rent many different tools. Today 
rentals accounts for a significant portion of revenues. Total 
revenues for this company were approximately 3.5 million dollars in 
1979.
Another example illustrates how diversified some of the com­
panies are. The original company, formed in 1967 was a petroleum 
engineering consulting company. Since 1967 it has expanded and now 
has eight other basic product lines. These include a real estate 
division, a rental division, a trucking division, a mud division, a 
production equipment division, a production installation division, a 
drilling and exploration division divided into Louisiana and Texas 
companies, and a well testing division. Each of the divisions
represents a separate product line that was developed to capitalize on 
a particular need in the industry. The total revenues for this com­
pany were about 15 million dollars in 1979.
Tables 14 and 15 show how many products and product lines are 
carried by the firms in the sample.
TABLE 14 
Number of Products/Services

















6 or more 4
n = 30
As shown by Table 14 only five of the companies handle fewer 
than five products. The other twenty-five carry more than five, 
often many times more. Table 15 shows that only eight of the firms
confine their sales to a single product line while seven handle two 
product lines. Seven companies carry five or more product lines.
Examining the companies that handle only one or two product 
lines, the following data is found as shown in Tables 16 and 17.
TABLE 16 
One Product Line Companies






6 or more A
n = 8
TABLE 17 
Two Product Line Companies






6 or more 5
n = 7
This information shows that even most of the one and two 
product lines companies sell a multitude of products. Only a total 
of six companies sell three or fewer products.
The following list of various product lines carried by 
companies in each of the nine categories of companies in the 
sample serves to illustrate the great diversity of products and 
services offered.







a. Oil and gas drilling
b. Workover services
c. Plug and abandon services
d. Rental services






a. Sand control service
b. Completion fluids





























7. Oil field construction contractors
a. Drilling site preparation
b . Clean-up operations
c. Production equipment installations/maintenance
d. Pipe line operations
e. Dredge boats
f. Marsh buggy construction
g. Machine shop
h. Bulkhead work/pile driving
8 . Consulting/Engineering
a. Petroleum engineering consulting
b. Geology consulting
















h. Waste water disposal
i. Valves/flanges
j . Drilling fluids
This list of over fifty distinct product lines found in just 
thirty companies illustrates the great diversity of products and ser­
vices needed by the oil industry. The existence of multiple product
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lines in relatively small companies appears to be common in the 
industry.
2. Marketing
Data was collected from the companies concerning how they 
marketed their products and services. This particular aspect of 
operations was generally very interesting, with perhaps the most 
disagreement among interviewees concerning the importance of the 
marketing function. Some said it was very important, in fact the most 
important part of their operation. Others, said it was totally 
unnecessary.
The following quotations illustrate the disagreement among 
them concerning the importance of marketing.
The managers of three drilling companies said,
Marketing is not really important.
Aggressive selling is very important.
Marketing is the most important function of all.
Nothing happens until somebody sells something.
A chemical company president said,
The major part of the business comes from repeat 
customers, and call backs rather than new sales.
A production equipment president said,
We have no salesmen at the present time. Almost 
all of our work is by reputation and call backs.
If you have a good product, good service and back 
it up, you can sell all you want.
A construction company president said,
Up to now sales effort has not been necessary.
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A testing company president said,
Salesmen are important, but reputation and service 
are also important.
A consulting company president said,
The most important factor is capability. The main 
marketing function is keeping in touch with people.
Top notch people result in repeat business.
Three presidents of support firms said,
Sales are by word of mouth. We have no need for sales­
men. Maintaining good service is the key. We are very 
selective in our customers, we won't accept all who call 
us. People know our work and call us.
Don't listen to what people say. Customer satisfaction 
is the most important selling factor. Good service 
sells 90 percent of our business.
Selling is very important. A purchase order is the 
most important piece of paper that comes across your 
desk.
The following two questions were used to determine what stage 
of development the companies were in as far as distribution was 
concerned.
1. How are your products/services marketed? (How do you 
sell/distribute your products/services?)
2. Approximately what percentage of revenues are 
derived from each method? (if more than one is 
used?)
Many of the managers did not have a real good answer to 
the second question. However, most did make a guess that seemed 
reasonable. The item that stands out the most from the follow­
ing data is how important customer requests and customer call backs 















Customer requests 25 51
n = 30 100.0%
Table 18 shows that most of the companies utilize two primary 
methods of sales, or two channels.^ Table 19 details that for the 
majority of companies the more important methods of marketing are 
direct sales through their own sales force, and personal requests and 
calls from customers..
This passive method of attaining orders and conducting busi­
ness (relying on call backs and customer requests) should not be
A channel of distribution is the route that the goods/ 
products/services travel from producer to consumer. A more detailed 
analysis of the marketing effort is given in Chapter V.
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underestimated in the oil industry. To a considerable extent the oil 
industry in the Gulf Coast Region is similar to one big family (this 
tends to be somewhat true world wide). Everyone seems to know every­
one else (or at least is acquainted with almost everyone else). This is 
partly because of the close geographic proximity of the major oil 
centers in the region - Houston, Lafayette, and New Orleans. The 
importance of establishing a good network of '•contacts" was emphasized 
by nearly all the managers interviewed. These contacts can assure a 
lot of business. However, as one of the managers quoted above empha­
sized, "good products and good service" are the ultimate selling 
tools. Table 20 indicates the extent to which some companies relied 
on this passive marketing to sell their products.
TABLE 20
Passive Marketing Approach 
(Customer Initiated)










This approach to marketing is actually one based on a "pro­
duction" orientation. It is predicated on the belief by these 
entrepreneurs that their products and services are so good that 
customers should seek them out, rather than the reverse. Since all of
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these companies are successful (at least to a point) this approach 
does not seem to have adversely affected their sales efforts.
3. Product/Service Patterns
Data was collected about these relationships by asking the 
interviewee to explain in some detail his production, or service 
process. This was generally a rather detailed, and sometimes com­
plicated discussion. On several occasions this resulted in a guided 
tour of the plant facilities. Since many of these companies conducted 
most of their operations on site (at the well) it was impossible to 
see the entire process. Nevertheless, through the interview it was 
possible to get a fairly accurate picture of the production/service 
process of each of the firms. An example will illustrate a typical 
operation process.
One firm is a pipe testing company. Its main line of business 
is testing drill pipe to certify that it is suitable for use in drill­
ing a well. Pipe is certified according to API^ standards for length, 
diameter, strength, condition, etc. The testing procedure involves 
using specialized equipment which attaches to the pipe to verify its 
certification. The testing equipment is mounted on trucks and is 
dispatched to wherever the pipe is stored. There are two main types 
of tests —  electronic and hydrostatic. Electronic testing involves 
using electronic impulses to check for defects in the pipe. Hydro­
static testing involves pressure testing the pipe with water. A joint
^ American Petroleum Institute.
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of pipe is thirty feet long, so an average depth well of 12,000 feet
needs about 400 joints of pipe. Most drilling companies want each
joint of pipe tested before it is used so there is a continuous need
for pipe testing services.
A typical job is conducted as follows.
1. A drilling company (or other customer) calls the office of the
Testing Company and requests a test on some pipe. The type of
test, location of the pipe, date needed, and other pertinent 
information is recorded.
2. A test truck is scheduled (assuming one is available for the date
requested). A two-man crew is assigned (one tester and one 
helper), depending upon which type of test is requested. Dif­
ferent crews and equipment are needed for different types of 
tests.
3. Equipment is tested, and the truck is inspected prior to leaving 
for job.
4. Drive to job.
5. Pipe to be tested is verified at job site if possible (Wrong 
pipe has been tested in the past).
6 . Test equipment is hooked up and testing begins.
7. Joint by joint inspection of pipe (unless other arrangements have
been made such as testing every other joint).
8 . Certified pipes are designated. Failures are placed aside.
9. Daily report is filed on each job. Typical job is two or three
days long.
10. End of job report is filed.
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11. Test truck is returned to office-yard. Equipment is checked in.
12. Process starts over for next job.
This particular company also does pipe cleaning, rust coating, 
and pipe threading jobs. It also rents and sells various types of 
pipe related equipment. But this brief description of the pipe in­
spection business shows how orderly, and systematic operations are.
As Table 21 shows, most of the companies in the sample also 
follow a clearly outlined pattern of production/operations.
TABLE 21 
Patterns of Production
Process Number of Firms
111 defined pattern 5
Well defined pattern* 25
- n = 30
* A company was classified as exhibiting a well defined 
pattern of production if the entrepreneur was able 
to explain in a sequential manner the major opera­
tions, or jobs of the firm.
Of the five companies that do not exhibit a well defined 
production pattern, four are oil exploration companies, and one is 
a consulting company. The search for oil drilling sites and the 
nature of consulting activities is often a haphazard, ill-defined 
process. Therefore the lack of a clearly defined pattern of trans­
actions may be more a function of the nature of their business rather 
than anything else.
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4. Research and Development
Data were collected about this characteristic by asking three 
main questions about the research and development (R & D) effort per­
formed by the firm.
1. Does you company devote effort to R & D?
2. At what level is this R & D effort managed?
3. What types of R & D do you conduct?
Two things should be remembered when considering the data 
presented here. The first, is that the oil industry is a high tech­
nology industry. To make significant strides in technology takes 
years of research, and generally vast sums of money. Most of the 
companies in the sample were not huge companies that could afford 
large amounts of expenditures for R & D. Nevertheless, many companies 
did engage in what would be considered R & D, even if the managers did 
not think of it as such. There is a constant search in the industry 
for a slightly better way to do things. Many of the individuals 
interviewed have personally developed some small tool, process, or 
idea that has proven somewhat successful. Often they would not 
even consider this "creativity" part of the R & D process. Perhaps 
this is because they had a very difficult time pinpointing exactly how 
useful their new product or process was to their company.
The second factor that must be kept in mind, and which may 
partially explain the first, is that very, very few of the new ideas, 
or products become patented. By and large, the new idea or tool pro­
cess, if it is truly an advancement, becomes standard procedure in the 
industry because others simply copy it. This lack of protection for
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creativity makes the R & D effort seem to be less important than it 
should be. Various reasons were given by the interviewees as to why 
they did not seek patents on their ideas. For the most part, the 
answer seemed to be that it was not worth the trouble and cost because 
a major competitor would copy it anyway with minor modifications. So 
rather than seek protection legally, the strategy seems to be to 
exploit the advantage to the maximum for as long as possible then look 
for something else to improve.
Table 22 shows that seven firms do no R & D whatsoever, and 
five others do very little. Of those that are conducting at least 
some R & D, the majority have it controlled by top management, as 
Table 23 shows. Table 24 shows that most companies that conduct R & D 
efforts do both process and product research.
The following example of one entrepreneur's research and 
development shows how ingenious and opportunistic some are.
This particular entrepreneur is very interesting and enter­
taining, and the interview lasted a quick five hours. He started as a 
salesman for a valve company, became a distributor, opened up a machine 
shop, and then began to design and build various tools. He became 
interested in waste control, and has a genuine desire to clean up the 
environment. This desire has been translated into an effective and 
profitable product, a sewage treatment plant for oil field use (and 
lately he has branched out into residential models).
Prior to the emphasis on ecology and pollution control, oil 
companies did not worry at all about their wastes. Marine installa­
tions, and offshore platforms were among the worst offenders. Boats,
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TABLE 22 
R & D Effort





Quite a bit 6
Very Much 3
n = 30
* The entrepreneurs were asked to check which of
these described their company's R & D effort.
TABLE 23
Management of the R & D Effort
Who Controls R & D Number of Firms*
Top Management 12
Executive Committee 4
R & D Department 2
n = 18
* Firms include those that do at 1Least some R & D
as shown by Table 22.
TABLE 24
Types of R & D Conducted






barges, and oil platforms just dumped their wastes overboard. This 
included both wastes from operations and humans. Environmental pro­
tection laws changed all this, and now the Federal government requires 
all marine operations to have provisions for handling all their 
wastes. This provided an opportunity for researching and developing 
waste control systems. This particular entrepreneur devoted con­
siderable time and effort into such research and developed a small 
self contained sewage plant. His unit is about the size of a large 
refrigerator-freezer and can handle the wastes of up to twenty men per 
day. It has EPA approval, and can be adapted for use on barges, 
boats, oil platforms, or just about anywhere a compact sewage plant is 
needed. In fact the versatility of his unit has enabled him to expand, 
and now he offers a unit for residential users.
5. Performance Measurement
Two main questions were used to elicit information about 
performance measurement. A list of several different possible types 
of information was used to classify the answers. The questions used 
were:
1. How do you measure the progress of your company? How 
frequently do you get these results?
2. What do you use to keep up with department/subunit 
performance?
Table 25 shows that the only documents used by all companies 
to monitor performance are balance sheets and profit and loss state­
ments. Twenty-two also use period to period comparisons of sales and 
profit data. The most frequent type of comparison used is between
TABLE 25
Methods of Measuring Performance
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Type of Information Number of Firms
Sales data (detailed information) 15
Profit and Loss 29
Balance Sheet 29
Period to Period Comparisons







Type of Information Yearly Quarterly Monthly Weekly Daily n
Sales data 1 1 7 3 3 15
Profit and Loss 3 6 19 28
Balance Sheet 3 6 19 28
Period to Period
Comparisons 3 4 15 22




Type of Information Number of Firms
Sales Data 
Profit and Loss 
Balance Sheet












a current period and a similar period during the previous year. Only 
fifteen of the firms keep a detailed record of sales on a regular basis.
Table 26 indicates how often performance measurements are 
made. The most frequent period used for analysis is one month. Sales 
data is the only type of information gathered more frequently than 
each month.
Table 27 shows what types of information are gathered from 
companies that departmentalize their accounting data. Only eleven 
of the sample firms compile departmental/divisional/ or subunit analy­
ses. These are on a profit center basis and regularly publish profit 
and loss statements. However only ten of these are investment centers, 
and publish departmental balance sheets.
Table 28 indicates how often these departmental performance 
measurements are made. Again, the most frequent period used for 
analysis is one month.
TABLE 28
Frequency of Department Measurement
Type of 
Information Quarterly Monthly Weekly Daily Other* Total
Sales Data 4 2 1 7
Profit and Loss 11 11
Balance Sheet 1 9 10
Period to Period
Comparisons 1 6 7
Expense/Cost
Analysis 2 2 2 6
Progress Reports 1 1 1 3
n = 11
* On a per job basis.
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6. Rewards
Three main questions were used to determine the stagewise clas­
sification of the companies according to reward structure.
1. What methods do you use for employee compensation? 
Approximately what percentage of your payroll is each?
2. Do you have some form of a bonus, or incentive system?
What is it?
3. Who makes the decision about compensation, raises, 
pay rates, etc.?











* Average percentage for each method in all 30 
sample firms.
TABLE 30
Use of Bonus System
Basis of Bonus Number of Firms
Company Performance 19
Individual Performance 3
To all employees/regardless 6
Other 2
n = 25*
* Only 25 of the 30 companies use 
Some use more than one type.
a bonus system.
TABLE 31
Level of Decision Makers 
Making Reward Decisions












* Some managers cited more than one criteria.
As indicated by the data from Table 29, hourly wages represent 
the main method of employee compensation. This is explained by the 
fact that salaried workers tend to be managers and office personnel, 
whereas hourly wage personnel tend to be operators, and blue collar 
workers, who make up the bulk of the payroll. A few companies do use 
a commission system for paying their salesmen, but this is a small 
percentage of the total compensation dollar.
Table 30 shows that twenty-five of the companies use some form 
of a bonus system for employees. By a wide margin the most common
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bonus is one based on overall company performance rather than individ­
ual performance. Six entrepreneurs indicated that each Christmas they 
give a bonus to everyone regardless of how the company has performed. 
Most of those interviewed felt that the bonuses they gave were a 
worthwhile endeavor. However, two entrepreneurs expressed some dismay 
at their inability to eliminate the bonuses when times were poor.
They indicated that they had either tried to do so or announced that 
there would be no bonus at one time in the past, but employee dis­
contentment made them reinstitute it. Only three of the companies 
even make an attempt at using performance evaluations as the basis for 
rewarding bonsues.
Table 31 shows that the compensation and bonus decision is 
generally made by the top manager. However, in about one-third of the 
cases (eleven out of thirty) top managers do consult with other 
managers before making their decisions. The committee designation 
generally means a meeting between the top executive and two or three 
other managers, such as the accountant, production superintendent 
sales manager, or a similar upper level manager. In two companies 
this decision is delegated to the department head who is responsible.
Table 32 shows the type of criteria used in evaluating per­
sonnel and in making promotion and raise decisions. As shown by the 
table, the personal intuition and knowledge of the top manager is the 
major criteria for most firms. Seniority is a decidedly minor factor 
for most companies. This is probably partially due to the fact that 
very few oil industry firms are unionized. Only one in the sample of 
thirty uses any union labor at all.
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One issue that must be mentioned here is the widespread dis­
satisfaction with employee motivation many employers mentioned.
Several managers stated that the drive, or incentive for work seems to 
have gone out of our work force, especially among the young. They 
point out, while discussing this issue of compensation, that even high 
wages do not keep some jobs from having a very high turnover. Most 
blame this fact on government unemployment and welfare programs, which 
they believe have removed the necessity for working from our society. 
This attitude is probably prevalent among many entrepreneurs.
7. Controls
Three major questions were used to ascertain the degree of 
personal control over the company that the top manager possessed.
1. Who does you accounting?
2. Do you use a budgeting system?
3. How often do you personally inspect all parts of your
operation?












Use of a Budget






Use of Cost Accounting






Management Inspection of Operations
How Often Number of Firms
Daily 2
2-3 time per week 6
Once per week 4
2-3 time per month 7
Once per month 2
Less than one per month 8
n = 29
The data from Table 33 shows that only five of the firms have 
grown to the point where they have a separate accounting department.
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Twenty-four firms have either an inside bookkeeper or accountant who 
maintains the books. The distinction between the two is that an 
accountant is one with a college degree in accounting. Only one 
company uses an outside person to maintain their books. However, 
almost all of the firms use an outside CPA firm periodically each year 
for tax purposes and audits.
Table 34 shows that only five firms use a budgeting system.
The majority of the managers who do not use a budget said that they 
did not because it was too time consuming and cumbersome a process for 
a company as small as theirs. They did not see any real need for such 
a system.
Nine firms do use some form of cost accounting to estimate job 
and project costs, or allocate time costs, as shown in Table 35. But 
again most said they did not see the need for cost accounting in such 
a simple operation as theirs.
Table 36 presents some interesting data. The model suggests 
that managers of Stage I companies exercise tight, close supervision 
over their operations. Nothing escapes their personal control and 
inspection. This implies that Stage I managers are in constant, 
almost daily contact with their operations.
However, as shown by Table 36, only twelve managers said they 
were able to personally inspect, or visit their operations on at least 
a weekly basis. Eight said they do not get into the field, or into 
operations even monthly. Several of these managers said that they 
doubt if they make more than two or three trips a year to oversee most 
of their operations.
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On this point there was almost universal agreement among the 
managers that they were not able to get into operations nearly as much 
as they would like to. Several verbally longed for the "good old 
days" of smaller, more manageable operations when they were in con-
t
stant contact with operations. Most said their greatest joy was in 
meeting people, customers, and the public, and the pressure of 
managing the company no longer allowed them to do this.
8 . Decision Making
To ascertain the extent of top management control of decision 
making, four major questions were posed. Their intent was to deter­
mine how'many decisions were made at other than the top management 
level.
1. Who makes the major policies for this company?
2. Who makes the major marketing decisions?
3. Who makes the major financial decisions?
4. Who makes the decisions on the selection and hiring
of personnel?
It should be pointed out that it was not expected that these 
managers/founders would admit to relinquishing total management of 
their companies to lower level subordinates (or in fact do so). But 
it was felt that they would admit to sharing of decision making, and 
delegation of authority if they in fact did.










Decision Maker Number of Firms
Top Management 11
Executive Committee 13





Decision Maker Number of Firms
Top Management 14
Executive Committee 12










' n = 30
Tables 37, 38, 39 and 40 show that for a large percentage of 
the companies the top manager makes most of the decisions. However, 
in approximately the same percentage of companies the first three 
tables indicate that many managers consult with other key people to 
aid them in decision making.
The greatest delegation of authority apparently occurs in the 
employee selection area. As Table 40 shows only one-third, or ten of 
the managers reserved this for themselves. In a majority of firms, 
seventeen, this decision was delegated to the people most involved 
with the position to be filled, either department heads or immediate 
supervisors.
9. Strategy
This topic was somewhat difficult to approach because most of 
the managers did not have a good grasp of what was meant by the term 
strategy. Some time was generally spent explaining the concept and 
the questions dealing with strategy. Four major questions were posed
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and often expanded upon to make sure the interviewee understood what 
was meant.
1. Do you have a particular strategy for your company?
2. What is your current competitive strategy?
3. What are your company's goals?
4. Do you do any formal planning for the future?
Question one was posed to see if the manager could identify a 
particular, concise, conscious strategy for his firm. The assumption 
was made that all firms really have some form of strategy whether or 
not the chief executive can enunciate it. Therefore, regardless of a 
yes or no response the manager was asked to explain that strategy. 
Table 41 gives the findings of the study.
TABLE 41 
A Definite Strategy




Some examples of specific strategies will help to illustrate 
these results.
A drilling company president with a well defined strategy said,
Our strategy is to provide drilling services for land 
based wells in South Louisiana. We concentrate our 
efforts on serving independent operators and have the 
cabability to drill most types of wells in our geo­
graphic area.
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This contrasts with another drilling company president who said,
Our strategy is to drill anywhere within one day’s flight 
time of our airplane. In fact if the price is right we 
will go further than that too.
The president of a company whose main business is transportation of
oil workers to offshore platform via crewboats had a very clear
concept of his company's strategy.
We are in the offshore transportation business. Every­
thing we do is related to transporting oil workers 
from the dock to their work platform. We have been 
international in scope but we sold that part of our 
operation. We now concentrate exclusively on 
crewboat transportation in the Gulf Coast. We have 
a machine shop, shipyard, mechanics, and an inventory 
of replacement parts for "every" part on one of our 
boats to enable us to maintain 100% service. We have 
standardized each of our boats, and each part on 
each boat is identical. Except for the nameplate you 
can't tell our AO boats apart.
This particular company is the largest transporter of workers to oil
platforms in the Gulf of Mexico (possibly the nation).












* Multiple answers possible.
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From this table it can be seen that the most important ele­
ments in most of their competitive arsenals are good service, quality 
products and personal contacts. Noteworthy are the relatively minor 
positions price and marketing play in the oil industry. This may be 
more a function of the current "good times" in the oil industry than 
of a truly competitive normal situation.
Table A3 shows the answers that emerged when the managers were 
asked to identify, and enumerate the goals they had for their com­
panies. As the table shows the most repeated goals are growth and 
profits. Other goals were mentioned much less than these two.
Table 44 shows that few companies in the sample do any plan­











Establish Good Name 9
Get Larger Market Share 5
Become Number One 7
Other 9
n = 29








- n = 30
10. Organization Structure
The actual organization structure of the firms in the sample 
was obtained by asking the manager for a copy of his organization 
chart. Since only five managers had one available, the other 25 
were asked to sketch out a brief design of their organization 
structure. Table 45 shows how the companies are organized.
TABLE 45 
Organization Structure





This shows that most of the companies are organized on a 
functional/departmental basis. Only five exhibit simple, one-level 
structures, and ten exhibit a divisional structure.
The ten companies organized on a divisional basis are not 
necessarily the largest companies. Divisionalization generally means
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that the company has operations in two or more geographic regions and 
treats them separately, or separate product lines are treated as 
individual divisions. The divisions as a rule are not very large.
CHAPTER V
DATA INTERPRETATION
This chapter presents the interpretation of the data. It 
shows how the individual sample companies are clustered for each of 
the characteristics. The clusters are not pre-determined, but are 
natural clusters that emerge when the firms are compared. In most 
cases the clusters differ somewhat from the stagewise clustering 
proposed by Scott's model.
As Chapter III explains, the sample of firms was selected with 
no prior knowledge of their Stage of Development. However, if the 
firms which constitute the sample are fairly representative of the 
true universe of oil industry companies, the sample should contain 
some State I, Stage II, and possibly even some Stage III companies1 
(if this stagewise classification has validity for this industry). 
However, because the clusters of companies may not really represent 
stages, but only degrees of development the term clusters will be used 
in place of stages when referring to the sample companies. The term
1 Small and medium sized companies are generally thought to be 
in Stage I or II. Stage III is generally reserved for large companies 
with a divisional organization structure. However, since there is no 
satisfactory distinction between small and medium and medium and large 
as classifications it is possible that some of the firms in the sample 
may be in the third Stage of Development. But, most of the companies 




stages in this chapter will be reserved for references to Scott's 
model of development.
The characteristics investigated (particularly what Scott 
suggests are the differences between the stages) are briefly sum­




























































Clustering of the Sample Firms 
The clustering of the sample firms follows the order of the 
ten characteristics. First, a brief description of the assumptions of 
Scott's model is given for each characteristic. This is followed by a 
discussion of the appropriateness of these assumptions and charac­
teristics to the sample companies. Each of the characteristics 
required at least slight modification to explain the natural clusters 
of companies that emerged, and five required extensive modification. 
Thus, the following clusters of firms are not based on exactly the 
same characteristics as proposed by Scott.
1. Product Line
The stages literature suggests that firms in the first stage
of development handle a very limited number of products. The model
suggests that in its simplest form, the early Stage I firm sells only
one product. As the company grows, products are added that complement
2that product until a relatively complete product line is present.
Distinguishing between a product and a product line is not 
always easy. The question of when a product no longer can be clas­
sified as a product and should be considered a product line is a 
difficult one to answer. Equally difficult is deciding how different 
(or similar) product lines must be to be considered unrelated (or 
related) lines.
The distinctions used here follow the definitions given in 
Chapter IV. A product is considered to exist if it contains a 
separate designation in the sellers list, or records. A product line 
consists of a group of products that are related in some way. General­
ly, a product line includes products that satisfy similar needs, and 
are sold to the same customers. Product lines are considered to be 
related if they are used by similar customers to satisfy the same 
general types of needs.
For example, one company is a pipe company. The company has
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When a complete product line is offered, the firm would be considered 
a Stage II firm. Further growth would (could) lend to multiple 
product lines, the characteristic of a Stage III company.
The data shows that few of the companies handle only one 
product line, much less only one product. Tables 14, 15, 16 and 17 of 
Chapter IV indicate that most of the firms handle a fairly large 
number of products and product lines (at least for small companies).
Therefore using the characteristics of each Stage as identi­
fied by the model - number of products and product lines -does not 
adequately distinguish between the companies. Using only the number 
of products and product lines as an indicator of stage of development 
is much too simplistic for this industry.
The real distinction between these companies for Stage of 
Development appears to be how related or unrelated the products, and 
product lines they carry are to each other. Some companies handle 
product lines that are closely related, while other companies carry 
rather unrelated lines. Two examples help to illustrate this 
situation.
three main product lines.
1. Sales of oil field pipe
2. Testing pipe
3. Cleaning and Servicing pipe (rethreading, coating,
rust proofing, etc.) All of these are related to the pipe 
business, so this company would be classed as one having related 
product lines. On the other hand if another product line was added, 
such as rentals and sales of forklift trucks, this would be considered 
as an unrelated product line since it has nothing to do with the other 
lines. This is true even though the same customer who buys pipe may 
also rent forklift tanks.
This type of reasoning, and interpretation has been used to 
distinguish between product lines and their degree of relatedness.
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One company is an oil field chemical company which carries 
over 300 different products (chemicals). These are divided up into 
five main lines.
1. Cleaning chemicals
2. Corrosion inhibitor chemicals
3. Paraffin chemicals
4. Refining/Gas Plant chemicals
5. Specialty/Miscellaneous chemicals
These five product lines are all related and can be subsumed under the 
heading oil/gas chemicals. None of the firm's products are outside 
this broad classification.
Another company is an oil and gas exploration company. It has 
four main product lines.
1. Exploration for oil/gas
2. Production of oil/gas properties
3. Buying royalty
4. Dredging sand
This fourth product line, dredging for sand, is a recent venture, and
is unrelated to the other major endeavors. The other three lines are
all related to finding and exploiting oil and gas reserves.
This second company appears to be in a more complex product/
market situation since it must deal with two rather than only one
environment. This reasoning leads to the basic assumption underlying
the classification of the sample firms into clusters based on products.
Assumption: Companies in higher levels of development deal with more
product/market environments than companies in lower 
levels of development, ceteris paribus.
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Extending this type of analysis to the firms in the sample, 
three clusters of companies appear.
Cluster 1 is composed of companies whose product lines are all 
closely related. They deal with only one product/market environment 
and can be said to have a rather uncomplicated product mix.
Cluster 2 is composed of companies that have to deal with two 
product/market environments. Most of the products may have a similar 
product/market environment, but the one unrelated product line makes 
managing the marketing effort more complex.
Cluster 3 is composed of companies that must deal with at 
least three unrelated product/market environments. The addition of 
this third unrelated product line complicates the marketing effort 
very much.
Clustering the companies on the basis of the relatedness of
3their product lines gives the following breakdown.
TABLE 2 
Relatedness of Product Line
Relatedness Number of Companies
All Product Lines Related 17
One Unrelated Line* 6
Two Unrelated Lines* 6
Three or more Unrelated Lines* 1
30
* Refers to lines other than their main line/lines.
This shows that most of the firms are in Cluster 1, with 
almost an equal number in Clusters 2 and 3.
3 A list of the companies in each cluster is included in the
appendix.
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This data seems to be consistent with the concept of growth 
and development. As firms grow and mature they add products and 
related product lines, Cluster 1. Continual growth leads to diver­
sification into an unrelated product line, Cluster 2. Further growth 
leads to another unrelated product line, Cluster 3.
Table 3 gives a summary of the three clusters of firms based 
on relatedness of product lines.
TABLE 3 
Product Lines Clusters
Cluster 1 Cluster 2 Cluster 3
Number of firms 17 6 7
Age 13.8 8.5 19.6
Founder's Age 52.7 48.2 53.7
Sales $ (millions) 5.8 2.3 23.5
Number of Employees 8 8 . 8 32.0 184.1
Average Number of Product 
Lines 2.9 3.5 ,6.3
This data does not show a steady progression from Cluster 1 
through Cluster 2 to Cluster 3. But it is evident that there is a 
pattern of development from Cluster 1 to Cluster 3. It is clear that 
the firms in Cluster 3 are more developed and mature than those in 
Cluster 1 in terms of age, sales, number of employees and product 
lines. However, this is not the case with Cluster 2. In fact firms 
in Cluster 2 are smaller and younger on the average than those in 
Cluster 1. Only in the factor of number of product lines offered do 
Cluster 2 firms appear more developed.
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It appears then, that the progression of firms from Cluster 1 
to 2 to 3 as they grow and develop is not at all certain. A closer 
analysis indicates that perhaps the process of growth is through 
Cluster 2.
The first thing that must be considered is the content of the 
firms in Cluster 1. Recall that Cluster 1 contains firms whose product 
lines are all related. For whatever reason, the owners and managers 
of these firms decided to operate in only one product/market environ­
ment. They have seen no need to expand out of their primary market 
into other unrelated fields. In most cases this was probably a 
conscious decision not to expand because of satisfaction and/or 
success in the one field. A typical response from these managers was 
"I have all I can handle now,” "I am satisfied, with my business just 
the way it is,” ”1 am making all the money I need, why should I expand 
into other areas."
This may explain why the Cluster 1 firms are older on average 
than those in Cluster 2. The managers have been successful enough, 
and are content to remain in one area. Notable is the fact that of 
the four youngest firms in the sample (all less than 5 years old), 
only one is in Cluster 1. The other 3 are in Cluster 2. So it 
appears that Cluster 1 is composed mostly of companies content to stay 
with their one product/market strategy, with managers who are 
reluctant to enter other fields.
On the other hand the firms in Cluster 2 appear to be almost 
the opposite of those in Cluster 1. They tend to be companies with 
growth oriented managers who are looking for any potential for
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profits. As indicated above, three of these companies are the
youngest in the sample. The average age of the entrepreneurs 
also show this to be true. Three of the six entrepreneurs younger 
than 45 are in-Cluster 2, only one is in Cluster 1, the other 2 are in 
Cluster 3.
Therefore, Cluster 2 firms seem to be more growth oriented 
than Cluster 1 companies. Thus the progression of firms from Cluster 
1 to 2 to 3 seems to be consistent and logical. The interesting point 
that this shows is that there are two distinct strategies as far as 
products and product lines are concerned.
One form of strategy is demonstrated by the older Cluster 1 
firms. Their growh involves integration and development of a fuller 
line of products in one environment. Most will probably remain in 
this one area throughout their life. The other strategy apparently is 
through diversification into other areas. (This appears to add 
validity to Leontiades' model which states that the two main stages of 
growth are 1) single business and 2) multi business.)^ The firms in 
Cluster 2 started as Cluster 1 companies but quickly expanded their 
horizons based on the entrepreneurs goals or growth orientation. The 
logical consequence of such a growth strategy is to continue adding 
market opportunities and ultimately become a Cluster 3 company. 
Depending upon how long a company remained in each cluster, it is 




This classification scheme based on diversity of product lines 
is much more descriptive and sophisticated than one based only on the 
number of product lines. It distinguishes between, and explains the 
three natural clusters of companies much better than the original 
characteristics proposed in the model.
2. Marketing
The stages literature suggests that firms in the first stage 
of development utilize one major channel to distribute their products. 
As the business grows other channels begin to take form. The use of a 
fairly definite set of two or three channels indicates a State II 
company. As growth continues more channels come into use until 
companies utilize a multitude of channels of distribution. This 
generally indicates a Stage III firm.
However, the marketing of industrial products such as oilfield
5goods and services is often different from consumer marketing. This 
is true because of the structure of most industrial markets such as 
the oil industry. Industrial markets tend to have fewer customers who 
make larger purchases (in terms of both dollars and quantities). The 
products tend to be much more technical and sophisticated than con­
sumer products, and therefore require more pre-sale and post-sale 
service. For these reasons industrial markets utilize direct channels 
between the manufacturers and users much more than consumer markets.*’
** Tarpey, Donnelly, and Peter, A Preface to Marketing Manage­
ment (Dallas, Business Publication, 1979), p. 145.
6  Ibid.
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Some typical channels of distribution used for industrial 
goods are illustrated by Figure 1.
Manufacturer------------------------------------------->■ Industrial User
Manufacturer---------------->• Industrial Distributor -> Industrial User
Manufacturer — > Agents > Industrial User
Manufacturer — > Agents — > Industrial Distributor — > Industrial User
Figure 1. Typical Industrial Channels
Source: Tarpey, Donnelly, and Peter, A Preface to Marketing Manage­
ment, (Dallas, Business Publications, Inc., 1979), p. 145.
The data from the sample companies indicates that oil industry 
marketing is similar to other industrial marketing. Tables 18, 19, 
and 20 from Chapter IV show that direct channels predominate over 
other types of channels. In fact only three companies utilize another 
type of channel. These three utilize the second type shown in Figure 
1, industrial distributors. However, industrial distributors account 
for only a small percent of their total sales, 5 percent, 3 percent 
and 15 percent respectively. The other 27 companies use only direct 
channels.
Putting virtually all of the companies (27 of 30) into Stage I 
because they utilize only one type of channel ignores the fact that 
this is generally true of most industrial markets. The most useful 
distinction appears to be the nature of the direct channel used rather 
than just the number of channels used.
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Recall that a direct channel is utilized when the seller 
(manufacturer/distributor) and the user are in direct contact and 
communication and no intermediaries are involved. The channel can be 
activated by either party, on one hand the seller contacts the user to 
make a sale, on the other hand the user contacts the seller requesting 
the products/services. The distinguishing factor among the sample 
companies concerning distribution is how actively they pursue sales in 
these direct channels. The following assumption underlies this 
analysis.
Assumption: The more developed companies tend to have a better
developed marketing effort. They are more aggressive in 
pursuing sales and utilize salesmen extensively, ceteris 
paribus.
Twenty-four of the companies employ salesmen in their market­
ing effort. The other six companies generally do not have much in the 
way of sales effort, but what little that is done is handled by the 
managers. All of the companies indicate that contacts directly from 
customers to the firm (callbacks, inquiries, requests, etc.) are 
responsible for part of their sales. Twenty-five firms say that this 
type of direct channel is responsible for a significant part of their 
sales. Table 20 in Chapter IV shows how important this type of mar­
keting is to total revenue for these twenty-five firms.
Since a direct marketing channel is almost the only channel 
used by the sample firms the level of development appears to be linked 
to how active the companies marketing effort is. The degree of direct 
sales actively (utilization of a salesforce) appears to be a good 
measure of this factor.
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The sample firms can be grouped into three clusters based on 
the approximate contribution of salesmen to total company revenues. 
Given the assumption stated above, the three clusters of development 
for distribution are:
Cluster 1 is composed of companies where the sales force is 
responsible for only a minority of sales. Most sales are customer 
initiated rather than company initiated. The firms may or may not 
have an active sales force at all.
Cluster 2 is composed of companies that do have an active 
sale.s force and whose revenues are divided about equally between the 
salesmen and customer requests.
Cluster 3 is composed of companies that have a very active 
sales team that is responsible for a majority of their sales. Only 
a small percentage of their sales are not the result of an active 
sales effort.




Cluster 1 Cluster 2 Cluster 3
Number of Companies 16 9 5
Age of Companies 13.0 12.3 2 0 . 8
Founder's Age 51.2 52.0 54.4
Sales $ (millions) 7.3 7.9 17.9
Number of Employees 73.1 140.4 117.6
114
It appears quite clear (except for the number of employees) 
that the older, more developed companies are in Cluster 3. This seems 
quite logical that as companies grow they tend to add salesmen,
develop and refine their marketing effort, and marketing becomes
increasingly important. Interestingly, the use of a second channel of 
distribution, i.e., industrial distributors, does not seem to have 
much relation to the overall development of the marketing effort 
because one of the three firms in the sample that use industrial
distributors is found in each cluster.
This classification scheme based on the activity of the sales 
effort by the sample firms is much more descriptive than one based 
only on the number of channels utilized as Scott postulates. This is 
especially true since most industrial marketers utilize only direct 
channels.
3. Product/Service Patterns
The stages literatures suggests that Stage I companies do not 
have a clear pattern of product/service relationships among the 
various segments of the company. This is because they do not 
generally have specialized sub-units which divide the work up into 
logical, consistent patterns. On the other hand Stage II companies 
generally are of sufficient size to be departmentalized, so that 
product/service transactions generally follow a well defined, inte­
grated pattern. Stage III companies follow a nonintegrated pattern of 
product-service transactions because of the nature of their size.
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While there is a consistent pattern within divisions, there is little 
integration among divisions.
For this characteristic, Scott's model appears to offer a 




Cluster 1 Cluster 2 Cluster 3
Number of Firms 5 2 1 4
The majority of companies fall into Cluster 2. It is just not 
possible to operate in a technical and sophisticated industry such as 
the oil industry without having clear cut operating patterns. Of the 
five companies that do fall into Cluster 1, four of them are companies 
whose main business is exploring for oil and gas. The hit and miss 
nature of the exploration business - a haphazard venture where a 
success ratio of one out of nine is average, virtually precludes 
clear, well defined patterns of operation. There are only four 
companies in Cluster 3 because few of the sample firms have separate 
divisions.
Table 6  gives a few details about these three clusters of
firms.
TABLE 6  
Product/Service Clusters
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Cluster 1 Cluster 2 Cluster 3
Number of firms 5 2 1 4
Age of Companies 13.8 13.0 18.5
Founder's Age 51 48.7 53.5
Sales $ (millions) 3.36 6.09 32.5
Number of Employees 9 108.2 162.5
This data shows clearly that the older, more developed com­
panies are in Cluster 3. It also shows that companies with clearly 
developed, integrated product/service patterns (Cluster 2) are more 
successful and well developed than those without such patterns 
(Cluster 1).
4. Research and Development 
The stages literature suggests that most Stage I companies do 
little real Research and Development (R&D). As the business grows, 
generally some Research and Development begins to occur. This is 
almost always controlled by the Owner-Manager and depends on his 
personal wishes. Stage II firms, on the other hand, tend to be much 
more systematic in their R&D effort. Generally, there is research for 
product and process improvements on a fairly consistent scale. When 
the R&D process has become a consistent, ongoing process, institu­
tionalized in the structure of the company then this would be 
considered evidence of a Stage III firm.
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Tables 22, 23, and 24 in Chapter IV give the responses to the 
questions about Research and Development. Dividing the companies into 
clusters according to the model three groups of firms appear. But 
this does not seem to group the more developed companies into the 
higher clusters, in fact the opposite appears true. Table 7 shows 
some data about the three R&D clusters of firms.
TABLE 7 
R and D Clusters
Cluster 1 Cluster 2 Cluster 3
Number of Companies 13 8 9
Age 14.6 11.9 15.3
Entrepreneur Age 52.4 50.1 52.9
Sales $ (millions) 14.05 8.5 3.14
Number of Employees 1 2 0 . 2 135.5 41.6
This shows that the companies that do the most R&D, Cluster 3, 
are among the smallest in terms of sales and employees. This does not 
appear to agree with the earlier characteristics where the Cluster 3 
companies are the older, larger, more developed companies. In fact, 
of the seven companies with sales exceeding 1 0  million dollars, five 
are in Cluster 1, two in Cluster 2 and none in Cluster 3. Of the nine 
companies with at least 100 employees, seven are in Cluster 2 with 
none in Cluster 3.
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Therefore the conclusion that the larger, more developed 
companies conduct the most R&D, as it becomes institutionalized in 
their organization, is not borne out by the evidence. The reverse 
seems to be somewhat the true state of affairs. This can probably be 
explained by two factors.
First, recall that this is a very technologically advanced 
industry. To make significant strides in technology costs great 
amounts of money and is generally left to the larger oil companies. 
Other companies, large and small, simply copy whatever advancement is 
made in the industry, whether the idea is patented or not.
The second factor has to do with the makeup of the companies 
in Cluster 3. Eight of the nine firms in this cluster do a sig­
nificant amount of R&D because the owner/manager enjoys inventing and 
developing new ideas, tools, etc. The ninth company is a chemical 
company that develops and tests its own chemical compounds. All nine 
of these are relatively small firms.
Two interesting, and somewhat contradictory conclusions can be 
made from this.
1 . It is possible for small companies to devote considerable time and 
effort to R&D in this industry and be successful.
2. It is possible for companies to devote almost no effort to R&D and 
be successful. In fact the larger, more developed firms appear to 
engage in very little R&D.
5. Performance Measurement
The stages literature does not delineate any radical dif­
ferences between the various stages of development concerning how they 
measure performance. But the model does indicate that Stage I com­
panies use somewhat subjective, rather haphazard methods of measuring 
performance. The model suggests that as firms grow and mature they 
begin to utilize more objective, formal and consistent performance 
measures. Thus the difference between the Stage I, II, and III firms 
would be the more objective, formal procedures used in the Stage II 
than Stage I and Stage III than Stage II company. The more developed 
companies also tend to make these measurements more often than less 
developed companies.
It is difficult to precisely determine when one performance 
measurement is more objective than another. Likewise, since all 
businesses must make at least yearly formal reports about performance 
to the IRS, the degree of formality is also hard to measure. Never­
theless, it appears that the data shows the sample generally 
conforming to the expectations of the model and three clusters of 
firms can be identified.
Tables 25, 26, 27, and 28 in Chapter IV list the responses to 
the questions dealing with performance measurement. Two types of 
clusters appear possible. One is based on the frequency of perform­
ance measurements, and the other on whether or not the firms gather 
departmentalized or sub-unit data. The clustering is based on two 
underlying assumptions.
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Assumption 1: The more developed companies tend to make performance
measurements more often than less developed, companies, 
ceteris paribus.
Assumption 2: The more developed companies tend to measure perform­
ance at sub-unit departmental levels rather than at 
only total organizational levels, ceteris paribus.
Since the only types of performance measurements that are made
by all companies are profit and loss and balance sheet measurements,
these are used as the basis for clustering. This shows the existence
of three distinct clusters of companies.
Cluster 1 is composed of companies that compile only yearly 
statements (end of year).
Cluster 2 is composed of companies that compile quarterly 
statements.
Cluster 3 is composed of companies that compile monthly 
statements (no companies use time periods less than one month).
Table 8  shows clearly that the larger and apparently more
developed companies make performance measurements more frequently.
However, to equate these clusters with level of development may be
hazardous. Some companies are included in Cluster 3 simply because
TABLE 8
Performance Statement Frequency
Cluster 1 Cluster 2 Cluster 3
Number of Companies 3 6 2 1
Age 1 1 16.8 13.3
Entrepreneur Age 39.7 54.7 51.7
Sales $ (millions) 2 . 0 2.62 12.4
Number of employees 6 . 0 37.2 131.9
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they have gone to the use of computers for record keeping and thus 
get monthly statements. It would appear useful to analyze the 
companies in Cluster 3 more closely.
Companies can also' be compared on the basis of whether or not 
they utilize performance measurement by departments or subunits. The 
assumption is that the more developed and mature companies measure 
performance at levels below the total organization.
Grouping the twenty-one firms in Cluster 3 on the basis of the 
existence of subunit performance measurement gives the following two 
groups of firm. (It should be pointed out that no firms from Cluster 
1 and one firm from Cluster 2 also make departmental measurements. 
However, this firm was excluded from further analysis since it only 
measures performance on a quarterly basis).
Cluster 3-A is composed of companies that make performance 
measurements only at the top level. Only total organization figures 
are recorded.
Cluster 3-B is composed of firms that do make departmental 
measurements at a level below the total organization.
Table 9 gives some characteristics of these two clusters of
firms.
It is quite apparent that the older, larger, probably more 
developed companies are in Cluster 3-B. The measurement of perform­
ance at departmental levels indicates a more sophisticated method of 
monitoring performance than simply measuring aggregate performance.
It is now possible to divide the sample companies into 
clusters corresponding to levels of development using a.two-step
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TABLE 9
Measurement of Departmental Performance
Cluster 3-A Cluster 3-B
Number of Companies 1 0 1 1
Age of Companies 1 1 . 2 15.2
Age of Founder 52.7 50.6
Sales $ (millions) 5.19 19.8
Number of Employees • 77.9 181.0
classification scheme. The first step involves grouping according to 
the frequency of performance measurement, and the second step involves 
grouping according to measurement of departmental performance.
The three clusters of firms become apparent when one combines 
the information from Tables 8  and 9. Clusters 1 and 2 from Table 8  
can be collapsed into one cluster. This is possible, and logical for 
two reasons.
1. The relatively few companies in Cluster 1, and
2. The obvious fact that more developed and mature companies 
will measure performance more frequently than four times 
per year.
Clusters 2 and 3 are Clusters 3-A and 3-B from Table 9.
Table 10 shows some characteristics about the firms in the 
three clusters based on performance measurement.
These three clusters of firms appear to be consistent with 
the model of development. Changes in size, sales, age and numbers 




Cluster 1 Cluster 2 Cluster 3
Number of Companies 9 1 0 1 1
Age of Companies 14.9 1 1 . 2 15.2
Age of Founder 53.0 52.7 50.6
Sales $ (millions) 2.42 5.19 19.8
Number of Employees 26.8 77.9 181.0
6 . Rewards
The stages literature suggests that as companies grow and 
develop, their reward system becomes much more formal and systematic. 
Stage I firms tend to have a very paternalistic, somewhat haphazard 
reward system. Growth leads to more formal systems with guidelines 
for raises, bonuses and promotions. While Stage II managers still 
make the ultimate decisions about rewards, they tend to delegate much 
of their authority along these lines to functional and department 
heads. Stage III companies tend to delegate almost all of this 
authority to functional and divisional heads with the primary emphasis 
on productivity and performance.
Tables 29, 30, 31, and 32 in Chapter IV give the responses to 
the questions concerning rewards. After analyzing the data only one 
factor seems to offer promise as a method of clustering the firms, the 
level of the reward decision. The following three clusters appear to 
exist.
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Cluster 1 is composed of firms whose reward decisions are made 
almost exclusively by top management.
Cluster 2 is composed of firms whose reward decisions are made 
by a committee, or group of managers, including the top manager.
Cluster 3 is composed of firms whose reward decisions are 
generally made by the department head, or supervisor involved.
Table 11 gives some characteristics of these three clusters of firms.
TABLE 11 
Reward Clusters
Cluster 1 Cluster 2 Cluster 3
Number of Companies 16 1 2 2
Age of Companies 11.9 15.5 18.5
Age of Founder 57.0 52.7 58.5
Sales $ (millions) 9.0 8.7 15.75
Number of Employees 62.4 104.4 320.0
This data appears to show a development process from Cluster 1 
to 2 and 3. Companies in Cluster 2 appear to be somewhat bigger, 
older and possibly more developed than those in Cluster 1. The same 
can be said for firms in Cluster 3. This probably means that as 
companies grow the top manager begins to relinquish some control of 
compensation and begins to share this responsibility with others. 
This is entirely consistent with the previous data, and fits nicely 
into the model. It is also obvious that most of the top management 
group of the sample companies still are active in making this 
decision, since only two companies are in Cluster 3.
7. Controls
The stages literature suggests that firms in the first stage 
of development are closely controlled by the top manager. Methods of 
control tend to be very personal in nature and are used at the whim 
and personal intuition of the manager. As the company begins to grow 
and expand, the top manager begins to delegate more and more control 
over operations to others. Personally based controls give way to more 
objective systematic control procedures such as budgets, progress 
reports, etc.
Tables 33, 34, 35, and 36 from Chapter IV give the responses 
of the sample firms to the questions about control. Using the model 
critia of degree and objectivity of controls, one possible method of 
clustering appears to be based on the use of budgets. Only two groups 
of firms appear, those that use a budget and those that do not. 
Table 12 gives a few characteristics of these two groups.
Cluster 1 is composed of firms that do not use a budget, or a 
budgeting system.
Cluster 2 is composed of firms that do use a budgeting system.
TABLE 12 
Use of Budgets
Cluster 1 Cluster 2
Number of Companies 25 5
Age of Companies 13.0 17.5
Age of Founder 51.2 56.2
Sales $ (millions) 7.42 18.6
Number of Employees 74.0 232.2
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From this table it is quite apparent that the companies that 
make use of a budget are the most mature. They are the oldest, have 
the most employees, and their sales revenues are much higher. 
Clearly, the Cluster 2 companies are further along in the stage of 
development than those in Cluster 1. However, this approach does not 
help very much in deciding the relative state of development of the 
other twenty-five firms. Assuming that the five firms in Cluster 2 
above may be in a higher state of development, how then do we dis­
tinguish among the other twenty-five companies.
A possible way to divide the remaining companies to to group 
them according to the amount of control through personal contact the 
top manager has with operations. Using this criteria, two groupings 
appear.
Cluster 1-A is composed of firms in which the top manager
visits/oversees operations at least weekly.
Cluster 1-B is composed of firms in which the top manager
visits/oversees less than once per week.
Table 13 gives a few characteristics of these two clusters.
TABLE 13 
Personal Visits
Cluster 1-A Cluster 1-B
Number of Companies 1 1 14
Age of Companies 14.0 1 2 . 2
Age of Founder 52.3 50.2
Sales $ (millions) 3.02 10.3
Number of Employees 39.2 100.3
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This shows a clear difference between companies with frequent personal 
control and those with more infrequent personal control. Those in 
Cluster 1-B are quite a bit larger and more developed than those in 
Cluster 1-A. Using this two-step analysis appears to allow logical 
clustering of the firms into three groups. Combining Tables 12 and 13 
gives the following stagewise classification of the sample companies. 
(It should be pointed out that one of the managers of Cluster 3 
companies also visits operations at least weekly).
TABLE 14
Clusters Based on Control Methods
Cluster 1 Cluster 2 Cluster 3
Number of Companies 1 1 14 5
Age of Companies 14.0 1 2 . 2 17.6
Age of Founder 52.3 50.2 56.2
Sales $ (millions) 3.02 10.3 18.6
Number of Employees 39.2 100.3 232.2
This table shows a steady progression and development from 
Cluster 1 to Cluster 2 to Cluster 3. As companies grow the manager 
begins to exercise less frequent personal control over operations 
ultimately utilizing a budget as a major tool of control.
8 . Decision Making 
The stages literature strongly suggests that Stage I companies 
are totally managed by the founder/owner. The model implies that in 
the early Stage I company, the top manager makes all of the decisions.
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As the company grows, more and more decisions are delegated to others 
until the firm reaches a stage where most of the operating decisions 
are in the hands of the functional managers, Stage II. Further growth 
and delegation removes virtually all operating decisions from the 
manager. At this point he merely acts as a ratifier of decisions and 
initiator of new ideas and plans for the future, Stage III.
Tables 37, 38, 39, and 40 in Chapter IV give the details of 
the responses to the questions concerning decision making. Three 
potential clusters can be identified from the data.
Cluster 1 is composed of companies where the top manager makes 
virtually all of the major decisions and policies by himself.
Cluster 2 is composed of companies where the top manager meets 
with other members of the management firm, and this 'committee' 
decides most major policies.
Cluster 3 is composed of companies where most operational 
decisions are made by middle level, functional managers, department 
heads or divisional managers.
No companies appear to have developed to the point of Cluster 3 since 
all company managers still involve themselves with major decisions. 
Two managers do let the marketing department make major marketing 
decisions, but all other decisions are made by the manager and other 
top executives working together.
Table 15 gives a few characteristics of these firms.
This evidence is clearly in line with what is to be expected. 
The smaller, less developed companies are those in which the top 
manager makes virtually all of the decisions. As the company grows 
other managers begin to be included in the decision making process. 




Cluster 1 Cluster 2 Cluster 3
Number of Companies 1 2 18 0
Age of Companies 1 0 1 . 16.2 0
Age of Founder 48.1 54.8 0
Sales $ (millions) 4.8 1 2 . 6 0
Number of Employees 56.3 129.7 0
have developed to the point where the manager relinquishes all opera­
tional decisions. Six managers (all in Cluster 2) daid that they 
expect to delegate such authority within one to two years and thereby 
move to Cluster 3.
9. Strategy
The stages of development model suggests that the strategy of 
Stage I firms tend to be owner oriented and ill-defined. The strategy 
selected is one that more or less fulfills the personal needs of the 
owner. As the firm becomes successful, and begins to grow, the owner/ 
manager begins to develop a more explicit strategy with a market share 
and competitive emphasis, Stage II. Stage III strategies tend to be 
well defined policies concerned about return on investment and 
resource allocation.
Tables 41, 42, 43, and 44 of Chapter IV give the details about 
responses to the strategy questions. The information is somewhat 
difficult to interpret because many managers had a difficult time
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stating exactly what their particular strategy was. The term 
'strategy' was not one which most were familiar with from a managerial 
viewpoint.
However, useful groupings can be developed if we allow a few 
assumptions based on the explanation given in the first paragraph 
above.
Assumption 1: The more developed companies are more likely to have a
definite, clear strategy, ceteris paribus.
Assumption 2: The more developed companies do more conscious thinking
about strategy and planning for the future, ceteris 
paribus.
If these two assumptions are valid, and they appear to be,
then the firms can be grouped into clusters based on their responses.
First we can place the companies into two groups based on the
existence of an explicit strategy. Using strategy as the basis, the
following two groups emerge.
Cluster 1 is composed of firms that do not have a clear, 
concise, well delineated strategy.
Cluster 2 is composed of firms that do have a clear concise 
strategy. Either it was clearly stated by the manager or it was easy 
to identify.
Table 16 gives some characteristics about these two groups of 
companies.
This shows that the companies with a well defined, easily 
identifiable strategy tend to be the oldest, largest and probably more 
developed. This is clearly in line with expectations that the more 
developed companies have a clearly-defined strategy.
It is also possible to separate the eighteen firms in Cluster 
2 of Table 16. Assumption 2 stated that other things being equal,
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Cluster 1 Cluster 2
Number of Companies 12 18
Age of Companies 12.3 1A.7
Age of Founder 52.A A8.9
Sales $ (millions) 3.8 12.8
Number of Employees 38.A 1A1.7
Only seven companies in total engage in any type of planning, 
and all of these firms are in Cluster 2. This is as expected by the 
model. Separating Cluster 2 into two sub-groups gives the following.
Cluster 2-A is composed of firms in Cluster 2 that do no 
conscious planning for the future.
Cluster 2-B is composed of firms in Cluster 2 that do some 
formal planning for the future.
Table 17 gives a few characteristics about these two groups.
The data from this Table shows about what is expected. The 
companies in 2-B tend to be older, bigger, and have more employees 
than those in 2-A. Thus they are probably more developed than those 




Cluster 2-A Cluster 2-B
Number of Companies 11 7
Age of Companies 13.4 16.7
Age of Founder 50.2 54.7
Sales $ (millions) 12.0 15.4
Number of Employees 107.2 195.7




Cluster 1 Cluster 2 Cluster 3
Number of Companies 12 11 7
Age of Companies 12.3 13.4 16.7
Age of Founder 52.4 50.2 54.7
Sales $ (millions) 3.8 12.0 15.4
Number of Employees 38.4 107.2 195.7
This data shows that as companies develop they tend to define 
their strategic posture more explicitly and finally reach a point
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where formal planning for the future occurs. Thus, these clusters 
appear to coincide rather closely to the expectations of the model.
10. Organizational Structure 
The stages of development literature suggests that organiza­
tional structure shows the most recognizeable difference between 
Stages. The Stage I firm is one whose organization is very simple. 
There is only one level of management, that of the owner/manager who 
oversees all operations. As the organization grows and develops, a 
second echelon of managers arises. These are functional managers 
whose job is to manage the various parts of the organization such as 
marketing, manufacturing, accounting, etc. Thus, the distinguishing 
characteristic of the Stage II firm is the existence of a hierarchy of 
functional managers with the owner/manager above them. The Stage III 
firm is one which has developed to the point where a divisional 
structure comes into existence.
Table 45 in Chapter IV gives the breakdown of the companies 
concerning organizational structure. The forms of organizations 
identified were simple one-level, functional, and divisional struc­
tures. As indicated, most of the companies were organized on some 
type of functional basis.
Although few companies are organized according to one scheme, 
four distinct clusters of companies can be easily distinguished. 
(Four, rather than three, because the functional type of structure is 
subdivided into two groups).
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Cluster 1 is composed of those companies that have a very
simple organizational structure. Basically they have one manager with
the workers reporting directly to him/her.
Cluster 2 is composed of those companies that have a basic
functional structure.
Cluster 3 is composed of companies with a complex functional 
structure. Though the main form is functional, parts are structured 
by geography, division, product, or the like.
Cluster 4 is composed of those firms that exhibit primarily a 
divisional form. Even though some parts (and generally each division) 
are organized on a functional' basis, the general form is one of 
divisionalization.




Cluster 1 Cluster 2 Cluster 3 Cluster 4
Number of Companies 5 7 12 6
Age of Companies 12.0 13.4 12.0 17.8
Age of Founder 54.2 51.9 49.6 53.5
Sales $ (millions) 3.2 4.3 7.0 25.4
Number of Employees 4.6 62.1 142.0 154.2
This table clearly shows that the bigger, older, probably more 
developed companies are in Cluster 4. It is somewhat surprising that 
so many of the sample firms are organized on a divisional basis. This 
is more than was expected, but apparently the advantages of the divi­
sional structure becomes apparent to the management team at a
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relatively early period. Also, the twelve firms in Cluster 3 
apparently are in somewhat of a transition phase between a functional 
and divisional form. This means that only about one-third of the 
firms are organized as the model postulates (those in Clusters 1 and 
2) .
Table 20 is a compilation of all the clusters presented in the 
chapter. It shows a profile of each company based on the ten charac­
teristics examined. Thus each company has a value for each criteria 
(1 to 3, or 1 to 4) that can be used to compare it to other companies. 
The following section explains how this comparison is made.
Cluster Analysis of the Sample
The data used for the cluster analysis are the profile infor­
mation given for each firm as shown in Table 20. Each company has a 
profile composed of ten numerical rankings that delineate its level of 
development for each characteristic.
Table 21 shows the results of the cluster analysis for the 
thirty sample firms. Using the error term as a guide, several pos­
sible clusters can be identified. The two most readily apparent are 
four or seven clusters.
The error term increases steadily at a fairly small rate as 
the program reduces the number of clusters from twenty-nine to seven. 
One further reduction to six clusters increases the error term a 
significant 82 percent. Further reductions from six to four clusters 
also show a fairly steady increase in the error term (19 percent from 






Number 1 2 3 4 5 6 7 8 9 10
1 2 3 2 3 3 2 2 2 1 3
2 3 2 3 1 3 2 2 2 3 A
3 1 1 1 3 1 1 2 1 1 1
A 1 1 1 3 1 1 1 1 2 1
5 1 1 2 2 2 2 1 2 1 1
6 1 3 2 1 1 1 1 1 1 1
7 1 1 2 1 1 2 2 2 2 3
8 1 1 2 1 2 2 3 2 3 2
9 1 1 2 2 3 2 3 2 3 3
10 1 3 2 3 1 1 1 1 1 2
11 3 2 2 3 1 2 1 2 2 A
12 3 2 2 1 3 1 2 1 2 A
13 1 1 2 2 3 2 1 2 2 3
1A 2 1 3 2 3 1 2 1 2 A
15 1 2 2 3 2 1 3 2 1 3
16 1 1 1 2 2 1 1 1 1 1
17 1 1 2 1 2 1 2 2 1 2
18 1 2 2 2 3 3 3 2 3 3
19 2 1 1 3 2 3 1 2 1 3
20 2 1 1 1 1 1 1 1 1 3
21 1 2 2 1 1 1 2 1 2 2
22 1 2 2 3 2 1 2 1 2 3
23 2 2 2 2 3 1 2 1 2 2
2A 1 1 2 2 3 1 2 2 3 3
25 3 3 2 3 1 2 1 2 1 3
26 1 1 2 1 2 1 1 2 2 2
27 2 2 2 1 2 2 2 2 3 2
28 3 3 3 2 3 2 2 2 2 A
29 3 1 2 1 2 2 2 1 2 3
30 3 1 2 1 2 1 2 1 3 A
* 1 = Product line 6 = Rewards
2 = Distributor 7 = Control
3 = Product/Service 8 = Decisions
A = R&D 9 = Strategy

































* A copy of the complete printout is included 
in the Appendix.
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four to three clusters of firms shows a 59 percent increase in the 
error term. ‘This indicates that either seven or four clusters of 
firms would be logical divisions of the data.
Tables 22 and 23 show the seven cluster groups and four 
cluster groups respectively. They are arranged in a probable order 
from less to more developed. It should be noted, however, that this 
probable order of development is the author’s interpretation and is 
not provided by the cluster technique. The cluster analysis only 
provides the grouping of firms, not a rank ordering of the groupings. 
Nevertheless, knowledge of the firms in each cluster, and inspection 
of the profile of each firm allows a rank ordering of the clusters 
with relative confidence. There is no question that the firms in the 
higher numbered clusters are more mature and developed than those in 
the lower numbered clusters.
Examination and comparison of Tables 22 and 23 show that the 
clustering technique reduces the seven clusters in Table 22 to four in 
Table 23. This reduction occurs by combining some of the seven
clusters. Clusters 1, 2, and 3 from Table 22 are combined to form 
Cluster 1 of Table 23. Clusters 4 and 5 of Table 22 are combined to 
form Cluster 2 of Table 23. Clusters 6 and 7 of Table 22 did not 
change at all and became Clusters 3 and 4 respectively of Table 23.
However, this reduction in the number of clusters causes a 
very significant change in the error term. It rises from 4.5833 for 
the seven cluster grouping to a 10.8214 for the four cluster grouping, 
a 136 percent increase.
139
TABLE 22
Seven Cluster Groups 
(Firms identified by I.D. Number)
Cluster Cluster Cluster Cluster Cluster Cluster Cluster
1 2 3 4 5 6 7
3 6 7 11* 1* 8* 2*
4 10 17 19 15 9* 12*
5 21 20 25 22* 13 14
16 26 23* 18* 28
24 29*
27* 30*
* Companies selected for second stage of interviewing (Firms 2
and 22 were selected, but an interview could not be arranged).
TABLE 23
Four Cluster Groups
(Firms identified by I.D. Number
Cluster 1 Cluster 2 Cluster 3 Cluster 4
3 1*
4 11* 8* 2*
5 15 9* 12*
6 19 13 14
7 22* 18* 28
10 23* 24 29*





* Companies selected for second stage of interviewing. (Firms 2 
and 22 were selected but an interview could not be arranged.)
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This significant increase in the error term indicates that the 
four cluster grouping contains some relatively heterogeneous, rather 
than homogeneous clusters. Clusters 3 and 4 of Table 23 are compared 
of relatively homogeneous firms, but Clusters 1 and 2 apparently have 
little homogeneity. Forcing the data to group into four clusters 
(which is what the cluster analysis technique does) creates unnatural 
and artificial combinations that apparently do not reflect the true 
nature of the data. Therefore, the four cluster grouping is rejected 
and the seven cluster grouping is accepted as more descriptive of the 
data based on the error terms.
If we accept the conclusion that the data clusters into seven 
groups of companies this does not fit very well into the three or four 
stage analysis proposed by most of the literature. At the very least 
this suggests that there are several more stages than most authors 
propose.
However, an even more fundamental question is whether these 
seven clusters of firms represent stages at all. Rather than distinct 
stages of development, this might indicate a continuum of evolutionary 
growth.
The basic assumption of the stages concept is that there are 
clusters of characteristics that are similar at different stages of 
development. The stage models suggest that firms can be identified 
with these different clusters of characteristics; i.e. stages of 
growth. A change from one stage to another is a metamorphosis, or 
step change. Movement to a higher stage of development necessitates 
changes in all (or most) of the characteristics identified.
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However, close examination of the individual company profiles 
of each cluster does not appear to substantiate a stagewise inter­
pretation. Table 24 gives the profiles of the sample firms included 
in Table 22 (the seven cluster grouping). The astericks show the 
characteristics for which all of the firms in a particular cluster 
have identical developmental rankings. Cluster 2 has the most with 
four identical characteristics and Cluster 8 has the least with none.
Close examination of the seven clusters and the firms in each 
leads to the conclusion that there is a definite pattern of develop­
ment from Cluster 1 to Cluster 7. However, there are so many con­
tradictions along the path of growth from Cluster 1 to Cluster 7 that 
to call these Stages of Development seem impossible. That the 
clusters are probably not stages can be determined two ways —  con­
tradictions within the individual clusters, and contradictions among 
the clusters.
Examining the profiles of the individual firms within each 
cluster shows a great deal of variation in levels of development. The 
following paragraphs point out some of the more glaring variations.
Cluster 1 is composed of the least developed and most immature 
firms in the sample. The expectation is that they should receive 
ones, the lowest developmental rankings, in most cases. For most 
characteristics the firms follow true to expectations. However, for 
characteristic number four, research and development, the rankings are 
twos and threes. These rankings (according to the model of develop­
ment) indicate relatively well developed firms. This does not fit 





Number 1 2 3 4 5 6 7 8 9 10
Cluster 1
3 1 1 1 3 1 1 2 1 1 1
4 1 1 1 3 1 1 1 1 2 1
5 1 1 2 2 2 2 1 2 1 1
16 1 1 1 2 2 1 1 1 1 1
* •X. *
Cluster 2
6 1 3 2 1 1 1 1 1 1 1
10 1 3 2 3 1 1 1 1 1 2
21 1 2 2 1 1 1 2 1 2 2
JUo * JL. *
Cluster 3
7 1 1 2 1 1 2 2 2 2 3
17 1 1 2 1 2 1 2 2 1 2
20 2 1 1 1 1 1 1 1 1 3
26 1 1 2 1 2 1 1 2 2 2
*
Cluster 4
11 3 2 2 3 1 2 1 2 2 3
19 2 1 1 3 2 3 1 2 1 3
25 3 3 2 3 1 2 1 2 1 3
* *




Number 1 2 3 4 5 6 7 8 9 10
Cluster 5
1 2 3 2 3 3 2 2 2 1 3
15 1 2 2 3 2 1 3 2 1 3
22 1 2 2 3 2 • 1 2 1 2 3
25 3 3 2 3 1 2 1 2 1 3
* * *
Cluster 6
8 1 1 2 1 2 2 3 2 3 2
9 1 1 2 2 3 2 3 2 3 3
13 1 1 2 2 3 2 1 2 2 3
18 1 2 2 2 3 3 3 2 3 3
24 1 1 2 2 3 1 2 2 3 3




2 3 2 3 1 3 2 2 2 3 4
12 3 2 2 1 3 1 2 1 2 4
14 2 1 3 2 3 1 2 1 2 4
28 3 3 3 2 3 2 2 2 2 4
29 3 1 2 1 2 2 2 1 2 3
30 3 1 3 1 3 2 3 2 3 4
* Indicates identical rankings by all firms in the cluster.
144
Cluster 2 is composed of relatively small, immature firms only 
slightly more developed than those in Cluster 1. For five or six 
characteristics the profile rankings appear to follow expectations. 
However, characteristic number two, marketing, three, product/service 
patterns, and ten, organization structure, do not follow the expected 
patterns. For each of these characteristics the firms in this cluster 
appear to be more developed than they actually are.
Cluster 3 firms appear to follow expectations for six or seven 
of the characteristics. But for numbers three, product/service pat­
terns, eight, decision making, and ten, organization structure, they 
do not follow form. For example, the organization structure exhibited 
by these firms would lead one to think they were well developed 
companies.
Cluster 4 firms should be about in the middle of the sample as 
for as development is concerned. However, characteristics one, 
product lines, four, R & D, and ten, organization structure, indicate 
that these firms are among the most developed in the sample, not in 
the middle.
Cluster 5 firms should be fairly well developed. However, 
characteristics number one, product line, six, reward decisions, and 
nine, strategy, do not show this. In fact, examining these charac­
teristics would lead one to place these companies in a lower cluster.
Cluster 6 represents relatively mature and well developed 
firms. Most of the rankings are twos and threes, which is to be 
expected. However, characteristics one, product line, and two,
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marketing, show almost all the firms have rankings of one. These 
rankings do not appear to be consistent with companies at this level.
Cluster 7, the highest level of companies in the sample, finds 
most of the companies have rankings of twos, threes or fours. How­
ever, for characteristics two, marketing, four, R & D, and eight, 
decision making, at least half of the firms in this cluster have ones. 
This is not consistent with being among the most developed firms in 
the sample. In fact only for four of the characteristics, one, three, 
five, and ten, product line, product/service patterns, performance 
measurement, and organization structure respectively, are most of the 
rankings threes and fours (the highest possible).
This wide variation of rankings within the clusters does not 
fit into a model of stages of development very well. Rather than 
similar degrees of development for the ten characteristics, each 
cluster has several dissimilar levels of development within it. 
Comparisons among the seven clusters also do not bear out the 
expectations of a model of stagewise growth.
The stages models maintain that growth leads to parallel 
changes in management, strategy, marketing, etc., i.e., growth from 
Stage I, to II to III, indicates progressive changes in development in 
each area. However, close examination of the seven clusters of sample 
companies does not appear to bear out this progressive development. 
Table 25 demonstrates this. In Table 25 the seven clusters of firms 
are themselves ranked for each of the ten characteristics by averaging 
the profiles of the firms included in each cluster. Thus, the 







1 2 3 4 5 6 7 8 9 10
(Lowest)
1st 1 1 1 3 2 2 4 2 1 1
2nd 2 3 4 7 4 1 1 1 5 2
3rd 6 6 3 2 1 3 2 7 2 3
4th 3 7 2 6 3 5 3 3 4 6
5 th 5 4 5 1 5 7 5 5 3 5
6th 4 5 6 4 6 6 7 4 7 4
7th 7 2 7 5 7 4 6 6 6 7
(Highest)
TABLE 26 
Enumeration of the Rankings
Level of Development Summation
of
Cluster Number 1st 2nd 3rd 4th 5th 6th 7th Rankings
1 5  3 1 1 19
2 3 2 3 1 1 27
3 1 1 3  4 1 33
4 1 2  1 1 4 1  45
5 1 1 6 1 1 49
6 2 2 3 3 53
7 1 1 1 1 2 4  54
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of development of each characteristic in comparison to the other 
clusters. The information used to determine this ranking is the 
profile data about each cluster from Table 24.
Examination of Table 25 shows that not one characteristic 
correctly identifies the progressive development from Cluster 1 to 
Cluster 7. Thus, this data appears to refute the theory of stagewise 
growth because of the absence of a progression of development for each 
characteristic that stage models postulate. Yet when ail ten charac­
teristics are considered, a definite pattern of development can be 
seen. A simple enumeration of the various rankings each cluster 
received in Table 25 shows the pattern of development expected. Table 
26 shows this enumeration. Totalling the rankings (a first level = 
one, second = two, etc.) show a progression that corresponds to the 
development from Cluster 1 to Cluster 7.
This interpretation of the data is not in line with generally 
accepted theory. Rather than a few readily identifiable stages, as 
most authors suggest, the patterns of development that appear do not 
correspond to a stagewise interpretation. Rather, this data suggests 
that the process of growth may be a continuum and what are perceived 
as stages of growth by some may be no more than groups of firms at 
particular points on the continuum.
In effect, this interpretation negates concept of meta­
morphosis, or stepwise changes. Rather than metamorphosis, growth 
appears to be evolutionary and gradual. That this is the case is 
demonstrated by the absence of any clear-cut, easily discernible 
cut-off points that clearly and positively distinguish between the
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clusters of development (or stages of growth) of independent operators 
in the oil industry.
However, while it is not possible to identify stages of growth, 
the patterns of development that can be seen can be used to construct 
a tentative growth model. The next chapter presents this model and 
the conclusions of this research.
CHAPTER VI
A MODEL OF GROWTH, CONCLUSIONS, AND SUGGESTIONS 
FOR FUTURE RESEARCH
In this chapter, the model of growth proposed by this research 
is presented. It is explained and illustrated in the first part of 
the chapter. The second part of the chapter presents the conclusions 
reached by this study and in the final part suggestions are given for 
future research based on the results of the study.
A Tentative Growth Model
To construct a model of growth for the independent operators 
in the oil industry it was deemed necessary to interview the managers 
of companies that had experienced significant growth. The initial 
round of interviews established some basic facts and information about 
all thirty companies. This data was used to cluster the firms as 
shown in Chapter V.
A second round of interviews was conducted with ten of the 
firms that the cluster analysis identified as the more developed. The 
companies with the astericks next the the I.D. number in Tables 22 and 
23 of Chapter V were the ones included in the second round of inter­
views. The second interviews provided more data, particularly time 
dimensions and organizational growth information that was used in 
constructing the model of growth.
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Perhaps the most important finding about the process of growth 
in this industry is that it is complex and multidimensional. Rather 
than simple, straightforward patterns of growth, as proposed by most 
researchers, this study found conflicting, complex patterns of growth 
that could not be explained by a single, unidirectional model.
This study found that the several characteristics used to 
measure changes in level of development did not necessarily change 
simultaneously. Just because, for instance, a firm's marketing 
approach became more sophisticated and well developed, did not mean 
that other characteristics did the same. Neither did there appear to 
be any specific timetable of development. It is not possible to 
determine when changes will occur. Altogether, this study found at 
least four alternative growth patterns within the sample companies.
The tentative growth model is based on the ten characteristics 
this research investigated with the appropriate modifications to each 
suggested in Chapter V. Each characteristic will be discussed and 
further modifications will be made as needed to fit the data. Table 1 
presents this tentative model.
Characteristic number one, product line development, appears 
to be one of the more important factors in determining level of 
development for many of the firms. But there appear to be two 
distinct approaches to growth in this area. One approach is for firms 
to add additional product lines that are not necessarily related to 
their prior field of expertise as they mature. They tend to broaden 
their market appeal by offering additional products to attract addi­
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probably added about five or six years after formation of the firm.
It is quite probable that an additional, unrelated product line will 
be added within another two or three years. This means that product 
line diversifcation tends to occur within the first ten years of the 
company's life. However, an alternative strategy is to remain in one 
product/market environment for the life of the firm. Other areas may 
become quite well developed, but the company remains in the same 
market with its products.
Characteristic number two, marketing, appears to be less 
important as an indicator of level of development. Perhaps it is the 
nature of the oil industry in general, but the extent of marketing 
effort by a firm appears to have little to do with its success. Yet 
two patterns of growth can be seen for this characteristic, also. One 
approach is for marketing to attain an important position at an early 
period. It tends to remain important throughout the life of the firm. 
The other approach is for marketing to slowly increase in importance 
as the firm matures. Most companies do not start out with any sales­
men except the owner/manager, but generally hire one by about the 
eighth year of existence. By the twelfth or thirteenth year most 
companies have a Sales Manager with a sales force under him. However, 
in general, the marketing effort does not appear to be an important 
one for most companies in this industry.
Characteristic number three, product/service patterns of 
operation appears to be related closely to the type of organization 
the firm has. While all of the more developed firms have a smooth, 
integrated pattern of operation, it apparently takes time to
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develop. Most managers said that it took them two to three years to 
really get their operations under control and running smoothly. The 
only exceptions were two companies that "hit the ground running" 
because of prior experience working for someone else in an identical 
operation. Product/Service patterns of operation appear to be a 
fairly important measure of development.
The fourth characteristic, research and development, appears 
to have the least impact of all upon overall degree of development.
In fact, it appears to be inversely related to size and growth. As 
pointed out earlier, only the smaller, more entrepreneurially con­
trolled firms, do much R and D. None of the six companies in the 
highest cluster of development do very much in the way of R and D.
The fifth characteristic, performance measurement, appears to 
have some importance in determining level of development. The more 
developed firms definitely make performance evaluations more often. 
They also tend to measure departmental performance in addition to 
total company-wide performance. Most companies initially measure 
performance either annually or quarterly, but growth necessitates more 
frequent measurements. This necessity for more evaluations does not 
occur on the average until the company is ten or eleven years old.
The measurement of departmental performance generally follows this in 
one or two years. It is somewhat surprising that changes in frequency 
and type of performance measurement occur so late. Nevertheless, 
performance measurement appears to be an important measure of 
development.
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The sixth characteristic, level of the reward decision, does 
not appear to be significant for determining development. Few of the 
managers have completely relinquished management over this area. Some 
have even maintained personal supervision over it. So, the level of 
the reward decision appears relatively unimportant for determining 
development.
The seventh characteristic, the managers' method of control 
over the firm, appears to be a fairly important factor. The amount of 
personal supervision the entrepreneur has over operations is a good 
measure of development. On the average the managers begin to lose 
personal control of operations after eight or nine years. Most are 
too busy to control everyday events and seldom get out into the field 
to supervise things personally. Firms that use a budget as a control 
tool generally begin to use if after eleven or twelve years of opera­
tion. This characteristic appears to be important for determining the 
level of development.
The eighth characteristic, the level of basic decision making, 
does not appear to be a very significant factor for the model. Few of 
the managers have completely removed themselves from decision making, 
in fact, many still make virtually all the major decisions themselves, 
even in the more developed firms. So the level of decision making 
does not appear to be real important in determining the level of 
development.
The ninth characteristic, the existence of an explicit 
strategy and the use of formal planning, does appear to be sig­
nificant. All of the more developed firms have a well thought out,
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explicit strategy. While not all firms engage in formal planning, it 
appears that for those that do, the need for planning becomes apparent 
after about ten or twelve years. Therefore, the existence of an 
explicit strategy and the use of formal planning appear to be useful 
factors for building the model.
The final characteristic, organization structure, appears to 
be very significant in determining level of development. Most of the 
more developed firms exhibit either a complex-functional or a divi­
sional form of organization. Virtually all companies begin with 
either a simple, one-level structure, or a simple functional structure. 
Those that begin with a simple, one-level form generally change to a 
simple functional form in three to four years. The complex-functional 
form is the result of evolution of the functional form, and generally 
can be seen about ten years after the firm first uses the simple 
functional form. The divisional form can develop at any time depend­
ing on the growth strategy of the firm, but generally evolves about 
seven or eight years after the formation of the company. It is in­
teresting to note that firms tend to adopt a divisional form rela­
tively early. This characteristic appears to be important for the 
development of the model.
In summary, the tentative model of growth that is the result 
of this research, postulates that these ten factors are of varying 
degrees of importance in determining the level of development of 
independent operators in the oil industry of South Louisiana. But the 
data does not indicate any particular sequences in which these factors 
change. Some companies change particular characteristics before other
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characteristics, other companies do exactly the opposite. Neither is 
it possible to predict precisely when changes will occur. There is a 
wide variation from soon after formation to twenty or more years 
between when companies make changes.
Table 2 shows the wide variation in the timing of development 
exhibited by the sample firms.
Four distinct patterns of growth can be seen in the sample 
firms. These four patterns are the result of dichotomous growth paths 
for two of the characteristics, product line and marketing. The 
sample is distinctly divided into two groups of firms for each of 
these characteristics.
An mentioned in Chapter V, there are two alternative paths of 
development as far as product line is concerned, related versus 
unrelated product line development. Seventeen of the firms have 
apparently chosen an integrated, single product line strategy, while 
the other thirteen have chosen to grow through unrelated, multi­
product line expansion.
There also is a distinct division between the companies for 
marketing. For sixteen of the firms marketing is relatively unim­
portant, but for the other fourteen marketing is a relatively 
important factor.
When these two characteristics are combined together, the four 
alternative paths of growth can be seen. Figure 1 shows these four 
paths of growth. An interesting observation is that Cluster 6 and 7, 
the two most developed, take alternative paths as far as product line
TABLE 2 
Time Frame of Development
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Relative Unimportance of Marketing 
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FIGURE 1
Four Alternative Patterns of Growth
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diversification is concerned. However, marketing is relatively unim­
portant for most firms in both clusters.
When the other seven characteristics are added to this figure 
it quickly becomes very complex. In fact, there are actually dozens 
of potential paths the firms could follow. But the critical fact which 
this illustrates is that the growth process in this industry can take 
several alternative paths, not just one.
Therefore, the model of growth proposed by this study is not 
as neat and concise as desired. It is rather complex and intricate. 
Apparently, however, this is the way growth actually occurs among the 
independent operators in this industry. Rather than neat, controlled, 
timed sequences of growth, expansion appears to be somewhat haphazard, 
unplanned, and chaotic.
As indicated previously, examination of all the sample firms 
identifies at least four alternative paths of growth. But given the 
fact that each of the characteristics besides product line, and 
marketing also have different degrees of development leads to the 
conclusion that there are dozens of alternative paths of development.
Table 3 illustrates the multitude of potential growth pos­
sibilities. It presents a diagram of the tentative model of growth 
with a continuum line next to each characteristic. The charac­
teristics are arranged in a possible sequence of growth that appears 
logical given the data. A hypothetical firm, x, is plotted on the 
development continuum to show how firms can be described.
Table A shows the seven cluster groups plotted according to 
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TABLE 4
Profile of the Clusters 
According to the Model
Cluster 1
Characteristic Degree of Development Continuum 
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cluster with the cluster profile drawn through the means. Comparing 
these seven plots shows the diversity of growth patterns that inde­
pendent oil operators can follow.
Conclusions
The purpose of this empirically based research was to gain 
additional knowledge about the process of change as entrepreneurships 
in the oil industry grow and develop., There were three specific 
objectives that this research sought to achieve. Namely,
1. Determine the usefulness of the stages concept for the independent 
operators in the oil industry.
2. Determine if organization structure is a useful proxy for deter­
mining degree of maturity and development of a firm.
3. Develop a model of the process of growth and development for 
companies in the oil industry.
The evidence appears to seriously question the usefulness of 
the stages concept for independent operators in this industry. As 
indicated in Chapter V, the data strongly suggests that rather than a 
few distinct stages of development, growth is a more gradual, evolu­
tionary process along a continuum. The tentative conclusions to be 
reached from this are threefold.
First, it seems obvious that there are not precise, clear-cut 
distinctions that divide companies in the industry into readily 
identifiable stages of growth. Companies can be found at various 
degrees of development for each of the ten characteristics that were 
investigated. Just because a company has reached a rather mature
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level of development in one characteristic, for example, does not 
necessarily mean that other characteristics will be similarly mature. 
Thus Scott's belief in a cluster of managerial characteristics that 
can be recognized as different stages is not borne out by this study. 
However, this does not mean that some patterns cannot be recognized.
The second conclusion is that there are some useful patterns 
of development that indicate movement, or progression to a stage of 
greater maturity. As indicated by the data, these patterns appear to 
be consistent enough to allow construction of a tentative model of 
growth. However, patterns of growth do not necessarily mean that the 
growth will terminate in specific stages.
The third conclusion is that the patterns of growth which the 
sample companies exhibit do not appear to be either time, or size 
dependent. This means that there does not appear to be any set time 
frame when changes in development will occur. It is impossible to say 
for example, that after three years of existence certain factors will 
have changed in a specific way. Neither is it possible to say, as 
some of the authors postulate, what particular size companies will be 
when changes occur.
In summary, the evidence gathered by this study suggests that 
there are very general patterns of development. However, these pat­
terns cannot be equated to stages of development as described in the 
literature. Therefore, the stages concept is rejected as a useful 
model for describing growth and development of the independent 
operators in the oil industry.
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The evidence related to organization structure appears to be 
fairly conclusive. Whether the sample companies are clustered into 
four or seven groups, the companies included in the highest group are 
those with the more mature organizations. The firms included in the 
higher clusters tend to have either divisional, or complex-functional 
forms of organization. The reverse does not always hold true however. 
While all of the more mature companies exhibit mature forms of organi­
zation, not all of the firms with mature forms of organization are 
mature companies. But in most cases organization structure appears to 
be a fairly good indicator of level of maturity and development.
A model of the growth process of oil industry firms in the 
sample was developed and is given in the first part of this chapter. 
Because the path of growth followed by each company was somewhat 
unique to that company, the model must be seen as only an approxima­
tion of the actual growth experience. Nevertheless, it provides 
insight into the complex process of company growth.
Suggestions for Future Research
As indicated previously, the results of this study are only 
tentative. Further research will be needed to verify or modify the 
conclusions reached here. Additional research is suggested into the 
following areas.
1. Are the findings here typical of high technology industries? 
Studies in other industries are necessary for determining this.
2. Why do some relatively immature firms utilize mature forms of 
organization? This research found several relatively less 
developed firms utilizing mature organizational structures.
Why do firms develop in different ways and at different rates.
This research found this to be true but did not examine why this 
is the case.
Are the findings of this research applicable to other areas of the 
oil industry? Since this research only investigated firms in 
South Louisiana, results might be different in other geographic 
areas.
Would the results be the same for companies that are no longer 
managed by the entrepreneur? This research only considered firms 
where the owner/founder was available for interviewing. There is 
a distinct possibility that these results are not applicable to 
companies with non-owner managers.
Would the results be the same in a declining industry? Since the 
oil industry is in a boom period, studies need to be done in 
industries where this is not the case.
What are the specific factors that precipitate change? In-depth 
one or two company case studies would be needed to determine these 
factors. This research attempted to ascertain some of these but 
did not get deeply enough into any one company's growth to 
accomplish this.
What are the best ways for a company to grow? This research 
simply looked at ways firms grow, and did not attempt to ascertain 
the best way. Yet, this information could be vital to a manager. 
Is it possible to evaluate growth in terms of success? This 
research did not evaluate either the success or failure of the 
sample firms. Determining if there are any relationships between
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particular patterns of growth and various degrees of success could 
be very useful.
10. Further refinement and development of the tentative model of
growth is necessary. Further studies could lead to modification 
and construction of a better, more precise model of growth for the 
oil industry.
Summary
This report has presented the results of an investigation into 
the process of growth of small companies in the oil industry of South 
Louisiana. Chapter I provided an introduction to the report and 
Chapter II presented a review of the pertinent literature. The 
research methodology used is presented in Chapter III. Chapters IV 
and V presented the results and interpretations of the data.
Chapter VI presented the model developed by this research, con­
clusions, and recommendations for further study.
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The Thirty Firms Included In The Sample
Chemical Companies
1. Bojac Sales Inc.
2. Mud Supply Company





1. American Well Service
2. Comet Drilling Company*
3. Eagle Well Service
4.‘ Power Rig Drilling Company
Drilling Service Companies
1. Benton Well Service, Inc.
2. Completion Services, Inc.*
3. Oilwell Drilling Control, Inc.
4. Petroleum Directional Service Company*
Oil and Gas Exploration
1. Badger Oil Corporation




1. A. C. Company of South Louisiana
2. A1 George Inc.
3. Mike's Rental and Supply, Inc.




2. M. & G. Testing
Miscellaneous Service Companies
1. Chemical Applicators of Lafayette
2. Gilley and Associates
3. Lafayette Crex^boats
4. Lafayette Oilfield Supply
5. Owens Manufacturing and Specialty Company









a . Company name
b. Date of founding
c. Form of organization
1) Independent corporation
2) Subsidiary or division (of)
3) Other
d. Ownership of manager
1) 7> of Initial ownership
2) % of present ownership
3) When did change (if any) occur
2. Size




c. Relative size compared to competitors
3. Principal line of business activity
B. Personal Information
1. Name
2. Position in company
3. Date, place of birth
4. Marital status, number of children
II. ORIGIN OF ENTREPRENEURIAL IDEA 
A~ Entrepreneur's background
1. Education
2. Father's business or occupation
3. Family tradition to be in the oil business, How Long?
4. Type of job before founded this company
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B. Origin of entrepreneurial Idea
1. How did you get the Idea for starting your present 
business
2. Did you meet with resistance from friends, family, etc. 
to your starting a business?
3. What are the main things you attribute your success to?
4. Have you formed other entrepreneurships?
a. Prior to this one.
b. Subsequent to this one.
III. BRIEFLY DESCRIBE THE EVOLUTION OF YOUR COMPANY
IV. CHANGING CHARACTERISTICS OF GROWING COMPANIES 
Organization Structure
1. How is your company organized?
2. What are the major functions performed by each department/ 
area of the company?
3. Do you have a current organizational chart? (sketch out one 
if there is not one or if it is not current)
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A. PRODUCT LINE
1. How many distinctly different products or services does your 
firm market? (specific versions of a product that has a 






f. more than five
g- do not know
2. How many distinct product lines does your firm handle? (group 
of closely related products - satisfy a class of needs - sold 
to the same customers - i.e. drilling fluids, drill pipe)





f. More than five_________ ______
g. do not know ______









4. How similar are your products in terms of the technology used 
to produce them? (same processes, people, machinery, etc.)
exactly very more similar about more different very 
the same similar than different half than similar different
totally different
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5. How similar are your products in terms of the way you market them?
exactly very more similar about more different
the same similar than different half/half than similar
very totally
different different
6. Would you say that you have a particular product strategy? 
(overall goal, objectives in mind which explain why you sell 
the products you do and others are not sold)
no__________________________ ______
yes ______
7. Can you explain basically what that strategy is?
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B. MARKETING/DISTRIBUTION
1. How are your products marketed? i.e. What types of distribution 
channels are used. What percentage is distributed by each if 
more than one channel is used?
Used Percent
a. Manufacturer (M) User (U)
b. M Middleman (MM)
(1 ) broker














d . Other channels
(broker - person or firm who takes orders for/or finds prospects 
for manufacturers. Do not take title to goods)
(manufacturer's sales representative/agent - middleman who is paid 
to represent a manufacturer within a specific sales territory.
Seeks to aggressively promote the products he handles.)
(jobber - middleman/wholesaler who deals in relatively small lots.)
C. INTRACOMPANY PRODUCT/SERVICE TRANSACTIONS 
Briefly describe your production/service process.
Is the production process divided into distinct steps or 
stages? (Does the product move to different parts of the 
plant before completed? Are there different people trained 
to do specific jobs at various stages of completion?)
a. no
b. yes




d . 1 four
e. f ive
f. more than five









Are workers called upon to do jobs not related to their primary 
duties? (welders asked to do carpenter work, etc.)
always often sometime seldom never do not know
Are workers transferred from one job to another as a regular 
practice? (permanent transfers/temporary ones)
always often sometime seldom never do not know
D. RESEARCH AND DEVELOPMENT
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1. Does your company devote effort to research and development? 
(activities devoted to producing new products and/or processes 
or improving old ones)
none very some fair quite very
little amount a bit much
2. At what level is the R & D effort managed? (who makes the major 
decisions, controls the efforts)




e. R & D department__________________________ ______
f. other
3. How do you determine how many dollars will be spent on R & D?
a. top manager’s choice/intuition___________ ______
b. committee choice ______
c. fixed dollar amount_____________________________
d. fixed percentage of sales________________ ______
what percent ________
e. Other
4. What types of R & D do you conduct?
a. Product
b. Process
5. How many new products have been developed in the last five years? 
Since the foundation of the company?
number last five since founding
a . none ______  ______
b . one ______  ______
c. two ______  ______
d . three ______  ______
e. four ______  ______
f. five ______  ______
g. more than five ______  ______
h. do not know
(new product - when a change in the product mix causes some change in 
the buyer or sellers behavior)
(innovation - really new, no competing products new to the company - 
but others may carry its new model, style, size etc. - extension of 
present line)
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6 . What Is the approximate percentage of sales attributed to the 
products developed in the last five years? or the process?
a. insignificant
b. 0 - 9
c. 10 - 24
d. 25 - 49
e. 50 - 74
f. 75 - 94
g- 95 - 100
7. Are there any other important innovations or inventions the company 
has developed in the last five years that might not be a part of 
the product line or production process?
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E. PERFORMANCE MEASUREMENT
1. How do you measure the progress of the company? i.e. Which of 
the following are used to measure performance? How frequently?
Use Frequency
1 2 3 4 5 6  7
a. Sales figures









j . Other ___________
2. Which of these are used to measure departmental/subunit performance?
Use Frequency
1 2 3 4 5 6  7
a. Sales figures








i. Progress reports 
j . Other _________
(Frequency; 1 «= annually, 2 = semi-annually, 3 = quarterly, 4 = 
monthly, 5 = weekly, 6  = daily, 7 = other)
F. REWARDS
What methods do you use for employee compensation? Approximately








What type of an incentive system, or bonus system do you use?
Use Frequency
a. Bonuses
1 ) tied to co. perfor._________ ___  ___
2 ) tied to dept, perfor. ___  ___
3) tied to indiv. perfor. ___  ___
4) other ___  ___
b. Promotions ___  ___
c. Commissions_________________________  ___
d. Other (time off, pat of ___  ___
back, recognition etc.)
Who makes the decisions about compensation, pay rates, etc.?
a. Top manager_________________________
b. Executive committee ___
c. General committee ___
d. Department head ___
e. Immediate supervisor____________ ___
f. Other ______________ ___
What factors are generally used in making these decisions?
a. Personal feeling/knowledge ___
b. Seniority ___





Who does your accounting/bookkeeping?
a. Outside bookkeeper ___
b. Outside accountant/CPA ___
c. Inside bookkeeper ___
d. Inside accountant/CPA ___
e. Accounting department ___
f. Other  __________  ___
Do you use a budgeting system? 
no ___  yes __
How frequently do you engage in budgeting? 
1 2 3 A 5 6  7
What levels do you budget?
a. Entire company_________ ___
b. Departments ___
c. Products/projects ___
d. Each job ___
e. Other _________ ___
Who participates in/does the budgeting process?
a. Top manager ___
b. Executive committee ___
c. General committee ___
d. Accountant ___
e. Accounting department ___
f. Combination____________ ___
g. Other ________  ___
Do you use cost accounting?
no ___  yes ___
For what purposes do you use it?
a . Randomly ___
b. Major products/jobs ___
c. All products/jobs ___
d . Other
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8 . How often do you personally visit, inspect, oversee, evaluate, 
etc. all parts of the operation?
a . Daily ___
b. More than once per week ___
c. At least weekly ___
d. More than once a month ___
e. At least monthly ___
f. Other ____________ ___
9. What types of written reports do you regularly receive?
How frequently? Frequency
J. 2 _  _3_ _±_ _5_ _ 6 _  7
a. Sales report _________ _________ _______
b. Budget reports _____________________________
c. Expense/cost reports ____________________________
d. Cash forecasts ___________________________
e. Break even analysis  .
f. Capital/facilities r e p o r t s _______________ _____________




1. Who makes the major policies or decisions?
a. top manager____________ ___
b. executive committee ___
c. general committee_________
d. department heads__________
e. no formal process_________
f. other _________  ___
2. Who makes the major marketing decisions?
a. top manager ___
b. executive committee ___
c. general committee ___
d. top manager and 
marketing manager ---
e. production manager/dept___
f. not clear cut ___
g. other ’_____  ____
3. Who makes the major product decisions? (jobs, services, etc.)
a. top manager ___
b. executive committee ___
c. general committee ___
d. top manager and ___
production manager
e. production manager/dept___
f. not clear cut ___
g. other _________  ___
4. Who makes the major financial decisions? (prices, costs, loans, 
devidends, markup, etc.)
a. top manager ___
b. executive committee ___
c. general committee ___
d. top manager and ___
accountant/controller
e. accountant/ acct. dept ___
f. not clear cut ___
g- other
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5. Who makes the decision on the selection and promotion of personnel?
a. top manager ___
b. executive committee ___
c. general committee ___
d. functional/dept, heads ___
e. supervisor directly ___
involved
f. not clear cut ___
g. other













1. What is your current competitive strategy? How do you choose 














e. sale of stock
f. plow back earnings
g- other
3. What are your company goals?
a. survive ___
b. profitability ___
c . growth_________________ ___
d. become independently ___
wealthy
e. provide employment ___
f. provide service ___
g. establish good name ___
h. get large market share ___
i. Become number one in ___
my market
j . other _________  ___
4. Do you have a formal planning system/process? 
no ___  yes ___
5. How frequently do you have planning sessions? How often do you 
plan for the future?
1 2 3 4 5 6  7
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e. not clear cut
f. other . i






. . . . .  ■
Length of planning for the future.
a. no planning
b. less than one year
c . one year
d. 1 - 3  years
e. 3 - 5  years
f. 5 years or more
g. other
----------
Detail of the planning process, results.
a. no planning ___
b. limited random planning
few details ___
c. limited but systematic ___
d. systematic/fairly detailed ___
e. systematic/detailed ___








Cluster 1 - all product lines related
Cluster 2 - two distinctly different sets of product lines 
Cluster 3 - three unrelated lines/three market environments
When you first started your company how many basic product lines 
did you offer?
How long did you offer only this/these lines? 
When did you add an additional line?
When did you add the third line?
Do you plan to add additional lines in the near future?
Distribution
Cluster 1 - salesmen non-existent
Cluster 2 - salesmen responsible for minor part of sales
Cluster 3 - salesmen responsible for about half of sales
Cluster 4 - Salesmen responsible for almost all sales
How many salesmen besides yourself did you employ when you began?
How soon after beginning operation did you hire your first 
salesman?
How soon did salesmen become important in your sales effort?
When did you develop to the stage you are presently in?
Do you foresee any major changes in your marketing effort in
the near future (next year)?
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3. Product Service Clusters
Cluster 1 - no clear-cut patterns of product/service 
relationships 
Cluster 2 - well-defined, integrated patterns 
Cluster 3 - non-integrated patterns of relationships
a. How did you divide the work up when you first began operations?
b. When did a smooth pattern of operations first develop?
c. When did the work of the organization first divide up into 
separate areas? i.e. divisions?
Research and Development
Cluster 1 - little real research and development 
Cluster 2 - systematic research and development, product 
and process related 
Cluster 3 - Institutionalized research and development
When you first began did you do any R & D?
When did you first begin to increase the amount of R & D you 
conduct,?
When did R & D become a regular part of your operations?




Cluster 1 - companies that use only yearly measurements
Cluster 2 - companies that use quarterly statements
Cluster 3 - companies that use monthly statements
Cluster 4 - companies that use departmental measurements
on a monthly basis
a. When you first began your business, how often did you measure 
your performance?
b. When did you Increase the frequency of your performance 
measurements?
c. When did you begin to make departmental, or sub-unit measurements?
d. Do you anticipate any substantial changes in the near future 
concerning performance measurements?
Rewards
Cluster 1 - reward decisions made almost exclusively by 
top management
Cluster 2 - reward decisions made by the top team of 
managers
Cluster 3 - reward decisions made by levels lower than top 
manager
Did you make all of the decisions about pay, raises, promotions, 
bonuses, etc...when you first began?
When did you begin to delegate this responsibility?
If you are.largely removed from this decision making, do you 
feel that your managers are doing a good job In this area?
Do you foresee any major changes In this area in the near future?
Control Methods
Cluster 1 - frequent personal control /weekly
Cluster 2 - less frequent, but /monthly
Cluster 3 - infrequent /monthly
Cluster 4 - use of informal methods such as a budget
How quickly did you begin to lose personal contact with your 
company?
How soon did you become too busy with managing the company for 
daily/weekly visits to operations?
When did you first begin to use a budget system?
Do you foresee any changes in this area in the near future?
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8 . Decision-Making Level
Cluster 1 - top manager makes virtually all the decisions 
Cluster 2 - committee decision-making including top manager 
Cluster 3 - most decisions delegated by top management
a. When did you first begin to delegate some decision-making 
authority?
b. In what areas did you first delegate this authority?
c. In what other areas have you delegated much authority?
d. Do you see any changes in the near future in the amount of
decision-making you delegate?
Stragegy
Cluster 1 - no clear-cut strategy
Cluster 2 - clear-cut strategy with no formal planning 
Cluster 3 - formal planning for the future
What was your original strategy or plan when you began operations
How has this changed? Or has it?
When did it change?
When did you first begin formal planning?
Do you see any major changes in the future in this area?
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10. Organization Structures
Cluster 1 - simple/one level 
Cluster 2 - basic functional 
Cluster 3 - complex functional 
Cluster 4 - basic divisional
Cluster 5 - divisional/distinct names/separate organizations
a. What was your organizational form when you first began operations?
b. When did it first begin to change?
c. How did it change?
d. When did you move to a divisional type organization?
e. Do you foresee any major organizational changes in the near 
future?
APPENDIX D 
NATURAL CLUSTERS OF COMPANIES FOR 
EACH OF THE TEN CHARACTERISTICS
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* These numbers correspond to the firm code number.
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8 . Decision Making
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* These numbers correspond to the firm code number.
APPENDIX E 
PROGRAM H GROUP CLUSTER ANALYSIS
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AB Start of data




FM03 1 11311211 1
FH04 1113111121








FH1 3 1 122321223
FM14 2132312124
FM1 5 1223213213















ZZ End of data
file20 07/15/81 1439.0 cdt Wed
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ctu st er
1AB Start of data
PARAMETERS 
COL 1- 5 =✓ 10
COL 6-10 = 30
COL 11-15 = 25
COL 16-20 = 0
COL 21-25 = 0
DATA FORMAT = (a4,5x,1Of1.0)
29 GROUPS AFTER COMBINING G 2 ( N = 1)
28 GROUPS AFTER COMBINING G 3 ( N = 1)
27 GROUPS AFTER COMBINING G 9 (N = 1)
26 GROUPS AFTER COMBINING G 17 (N = 1 )
AND G 30 ( N= 1). ERROR = 1 .0000
AND G i» <N = 1). ERROR = 1 .0000
AND G 18 (N= 1). ERROR = 1 .0000
AND G 26 (N = 1). ERROR = 1 .0000
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25 GROUPS AFTER COMBINING G 5 (N=
G 1 (N = 1) FM01
G 2 ( N= 2) FM02FM30
G 3 ( N= 2) FM03 FM04
G 5 ( N= 2) FM05 FM16
G 6 ( N = 1) FM06
G 7 (N= 1) FM07
G 8 (N = 1) FM08
G 9 ( N= 2) FM09 FM18
G 10 ( N= 1) FM10
G 11 ( N= 1) FM11
G 12 (N= 1) FM12
G 13 (N = 1) FM13
G 14 ( N = 1) FM14
G 15 ( N= 1) FM1 5
G 17 (N= 2) FM17FM26
G 19 ( N = 1) FM19
G 20 ( N= 1) FM20
G 21 (N= 1) FM21
G 22 ( N= 1) FM22
G 23 (N= 1) FM23
G 24 (N= 1) FM24
G 25 ( N= 1) FM25
G 27 ( N = 1) FM27
G 28 ( N= 1) FM28
G 29 (N= 1) FM29
1) AND G 16 <N= 1). ERROR = 1.5000
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24 GROUPS AFTER COMBINING G
G 1 ( N = 1) FM01
G 2 ( N= 2) FM02FM30
G 3 ( N= 2) FM03FM04
G 5 (N= 2) FM05FM16
G 6 ( N = 1) FM06
G 7 ( N= 1) FM07
G 8 ( N = 2) FM08FM27
G 9 ( N= 2) FM09FM18
G 10 (N= 1) FM10
G 11 (N = 1) FM11
G 12 ( N = 1) FM12
G 13 (N= 1) FM13
G 14 (N = 1) FM14
G 15 (N= 1) FM15
G 17 (N= 2) FM17FM26
G 19 ( N= 1) FM19
G 20 ( N= 1) FM20
G 21 (N = 1) FM21
G 22 ( N= 1) FM22
G 23 (N= 1) FM23
G 24 (N= 1) FM24
G 25 CN= 1) FM25
G 28 (N= 1) FM28
G 29 CN= 1) FM29
8 <N = 1) AND G 27 (N= 1). ERROR = 1.5000
N 3
N3
23 GROUPS AFTER COMBINING G 11 (N=
G 1 (N= 1) FM01
G 2 (N = 2) FM02FM30
G 3 (N= 2) FM03FM04
G 5 <N= 2) FM05 FM16
G 6 (N = 1) FM06
G 7 <N= 1) FM07
G 8 ( N= 2) FM08FM27
G 9 CN = 2) FM09FM18
G 10 ( N = 1) FM10
G 11 (N= 2) FM11FM2 5
G 12 CN= 1) FM12
G 13 (N = 1) FM13
G 14 <N= 1) FM14
G 15 ( N= 1) FM1 5
G 17 (N= 2) FM17FM26
G 19 (N = 1) FM19
G 20 (N= 1) FM20
G 21 (N= 1) FM21
G 22 ( N= 1) FM22
G 23 ( N = 1) FM23
G 24 <N = 1) FM24
G 28 ( N= 1) FM28
G 29 (N= 1) FM29
1) AND G 25 (N= 1). ERROR = 1.5000
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22 GROUPS AFTER COMBINING G 12 (N=
G 1 (N= 1) FM01
G 2 ( N= 2) FM02FM30
G 3 (N= 2) FM03FM04
G 5 (N = 2) FM05FM16
G 6 ( N= 1) FM06
G 7 (N= 1) FM07
G 8 (N= 2) FM08FM27
G 9 ( N= 2) FM09FM18
G 10 ( N = 1) FM10
G 11 (N= 2) FM11FM25
G 12 ( N= 2) FM12 FM28
G 13 ( N- 1) FM13
G 14 <N= 1) FM14
G 15 (N= 1) FM1 5
G 17 ( N= 2) FM17FM26
G 19 (N= 1) FM19
G 20 ( N= 1) FM20
G 21 (N= 1) FM21
G 22 ( N= 1) FM22
G 23 (N= 1) FM23
G 24 (N= 1) FM24
G 29 (N= 1) FM29
1) AND G 28 <N= 1). ERROR = 1.5000
t*
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21 GROUPS AFTER COMBINING G 13 <N=
G 1 ( N = 1) FM01
G 2 ( N= 2) FM02 FM30
G 3 ( N= 2) FM03FM04
G 5 (N= 2) FM05 FM16
G 6 (N = 1) FM06
G 7 CN = 1) FM07
G 8 (N= 2) FM08FM27
G 9 ( N= 2) FM09 FM18
G 10 (N = 1) FM10
G 11 (N = 2) FM11 FM25
G 12 ( N - 2) FM12FM28
G 13 ( N = 2) FM13 FM24
G 14 (N = 1) FM14
G 15 (N= 1) FM15
G 17 ( N= 2) FM17FM26
G 19 <N= 1) FM19
G 20 (N= 1) FM20
G 21 (N = 1) FM21
G 22 <N = 1) FM22
G 23 ( N = 1) FM23
G 29 ( N = 1) FM29
1) AND G 24 <N= 1). ERROR = 1.5000
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20 GROUPS AFTER COMBINING G 15 (N=
G 1 (N= 1) FM01
G 2 (N = 2) FM02 FM30
G 3 ( N = 2) FM03FM04
G 5 ( N = 2) FM05 FM16
G 6 ( N= 1) FM06
G 7 ( N= 1) FM07
G 8 (N= 2) FM08FM27
G 9 ( N = 2) FM09FM18
G 10 ( N= 1) FM10
G 11 (N= 2) FM11 FM25
G 12 (N = 2) FM12FM28
G 13 (N = 2) FM13 FM24
G 14 (N= 1) FM14
G 15 ( N= 2) FM15FM22
G 17 (N= 2) FM17FM26
G 19 ( N = 1) FM1 9
G 20 ( N = 1) FM20
G 21 (N= 1) FM21
G 23 ( N = 1) FM23
G 29 <N= 1) FM29
ERROR = 1*5000
19 GROUPS AFTER COMBINING G
G 1 ( N= 1) FM01
G 2 ( N = 2) FM02FM30
G 3 <N= 2) FM03 FM04
G 5 (N = 2) FM05FM16
G 6 (N= 2) FM06 FM21
G 7 (N= 1) FM07
G 8 ( N= 2) FM08 FM27
G 9 (N = 2) FM09FM18
G 10 (N= 1) FM10
G 11 ( N = 2) FM11 FM25
G 12 (N= 2) FM12FM28
G 13 <N= 2) FM13FM24
G 14 ( N= 1) FM14
G 15 ( N= 2) FM15 FM22
G 17 ( N= 2) FM17 FM26
G 19 ( N = 1) FM19
G 20 ( N= 1) FM20
G 23 CN = 1) FM23
G 29 (N= 1) FM29
6 ( N = 1) AND G 21 <N= 1). ERROR = 2.0000
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18 GROUPS AFTER COMBINING G 7 <N=
G 1 (N= 1 ) FM01
G 2 ( N = 2) FM02FM30
G 3 (N= 2) FM03 FM04
G 5 ( N= 2) FM05FM16
G 6 ( N= 2) FM06FM21
G 7 ( N= 3) FM07FM17FM26
G 8 ( N= 2) FM08 FM27
G 9 ( N= 2) FM09FM18
G 10 ( N= 1) FM10
G 11 (N= 2) FM11FM25
G 12 ( N= 2) FM12 FM28
G 13 ( N= 2) FM13FM24
G 14 (N= 1) FM14
G 15 CN= 2) FM15 FM22
G 19 (N= 1) FM19
G 20 (N= 1) FM20
G 23 (N= 1) FM23
G 29 ( N = 1) FM29
1) AND G 17 <N= 2). ERROR = 2.3333
233
17 GROUPS AFTER COMBINING G 1 (N=
G 1 (N= 2) FM01FM23
G 2 ( N= 2) FM02 FM30
G 3 (N= 2) FM03FM04
G 5 (N= 2) FM05FM16
G 6 ( N= 2) FM06FM21
G 7 (N= 3) FM07FM17FM26
G 8 ( N= 2) FM08 FM27
G 9 (N = 2) FM09FM18
G 10 <N = 1) FM10
G 11 ( N= 2) FM11 FM25
G 12 ( N = 2) FM12FM28
G 13 (N= 2) FM13 FM24
G 14 (N = 1 ) FM14
G 15 (N= 2) FM15FM22
G 19 CN = 1) FM19
G 20 (N= 1) FM20
G 29 (N= 1) FM29
16 GROUPS AFTER COMBINING G 14 <N=
G 1 ( N = 2) FM01FM23
G 2 ( N= 2) FM02 FM30
G 3 ( N = 2) FM03 FM04
G 5 ( N= 2) FMO5 FM16
G 6 ( N= 2) FM06FM21
G 7 (N = 3) FM07 FM17FM26
G 8 ( N= 2) FM08FM27
G 9 <N= 2) FM09FM18
G 10 ( N= 1) FM10
G 11 CN = 2) FM11 FM2 5
G 12 ( N = 2) FM12FM28
G 13 (N= 2) FM13FM24
G 14 (N= 2) FM14 FM29
G 15 (N = 2) FM15 FM22
G 19 ( N = 1) FM19
G 20 (N= 1) FM20
1) AND G 23 <N= 1). ERROR = 3,0000
1) AND G 29 (N= 1). ERROR = 3.0000
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15 GROUPS AFTER COMBINING G 1 (N=
G 1 (N= 4) FM01FM15FM22FM23
G 2 (N = 2) FM02FM30
G 3 (N= 2) FM03 FM04
G 5 <N= 2) FM05FM16
G 6 (N= 2) FM06FM21
G 7 (N= 3) FM07FM17FM26
G 8 (N = 2) FM08FM27
G 9 ( N= 2) FM09FM18
G 10 ( N = 1) FM10
G 11 (N = 2) FM11FM25
G 12 ( N= 2) FM12FM28
G 13 (N = 2) FM13FM24
G 14 (N = 2) FM14 FM29
G 19 (N = 1) FM19
G 20 ( N= 1) FM20
14 GROUPS AFTER COMBINING G 3 (N=
G 1 ( N = 4) FM01FM15FM22FM23
G 2 (N= 2) FM02FM30
G 3 ( N= 4) FM03 FM04FM05FM16
G 6 (N = 2) FM06 FM21
G 7 <N= 3) FM07FM17FH26
G 8 ( N= 2) FM08 FM27
G 9 (N= 2) FM09FM18
G 10 ( N = 1) FM10
G 11 (N = 2) FM11 FM25
G 12 <N = 2) FM12 FM28
G 13 ( N= 2) FM13 FM24
G 14 (N = 2) FM14 FM29
G 19 (N = 1) FM19
G 20 ( N = 1) FM20
2) AND G 15 <N= 2). ERROR




13 GROUPS AF TER COMBINING G
G 1 (N= 4) FM01FM15FM22FM23
G 2 <N= 2) FM02 FM30
G 3 (N= 4) FM03FM04FM05FM16
G 6 ( N= 3) FM06 FM10FM21
G 7 ( N= 3) FM07FM17FM26
G 8 (N= 2) FM03FM27
G 9 ( N = 2) FM09 FM18
G 11 ( N= 2) FM11 FM25
G 12 ( N = 2) FM12 FM28
G 13 (N= 2) FM13FM24
G 14 (N= 2) FM14 FM29
G 19 (N= 1) FM19
G 20 (N= 1) FM20
12 GROUPS AFTER COMBINING G
G 1 (N= 4) FM01FM15FM22FM23
G 2 (N= 2) FM02FM30
G 3 (N= 4) FM03FM04FM05FM16
G 6 (N= 3) FM06FM10FM21
G 7 (N= 4) FM07FM17FM20FM26
G 8 ( N= 2) FM08FM27
G 9 ( N= 2) FM09FM18
G 11 ( N= 2) FM11FM25
G 12 ( N= 2) FM12FM28
G 13 ( N= 2) FM13 FM24
G 14 (N= 2) FM14 FM29
G 19 (N= 1) FM19
2) AND G 10 <N= 1). ERROR = 3.3333
3) AND G 20 <N= 1). ERROR = 3.6667
236
11 GROUPS AFTER COMBINING G 2 (N= 2) AND G 12 (N= 2). ERROR
G 1 <N= A) FM01FM15FM22FM23
G 2 ( N= A) FM02FM12FM28FM30
G 3 (N= A) FM03FMOA FM05FM16
G 6 (N= 3) FM06FM10FM21
G 7 ( N= A) FM07FM17FM20FM26
G 8 CN= 2) FM08 FM27
G 9 (N = 2) FM09FM18
G 11 (N= 2) FM11 FM25
G 13 ( N= 2) FM13 FM2A
G 1A < N= 2) FM1A FM29
G 19 ( N = 1) FM19
10 GROUPS AFTER COMBINING G 8 (N= 2) AND G 9 (N= 2). ERROR
G 1 ( N= A) FM01FM15FM22FM23
G 2 (N = A) FM02FM12FM28FM30
G 3 ( N= A) FM03 FMOA FM05FM16
G 6 CN= 3) FM06FM10FM21
G 7 (N= A) FM07FM17FH20FM26
G 8 (N = A) FM08 FM09FM18FM27
G 11 (N = 2) FM11 FM2 5
G 13 (N = 2) FM13FM2A
G 1A ( N= 2) FM1A FM29
G 19 (N = 1) FM19
9 GROUPS AFTER COMBINING G 2 (N= A) AND G 1A <N= 2). ERROR
G 1 (N= A) FM01FM15FM22FM23 
G 2 <N= 6) FM02FM12FM1AFM2SFM29FM30
G 3 (N= A) FM03FM0AFM05FM16 
G 6 (N- 3) FM06FM10FM21
G 7 (Ns A) FM07FM17FM20FM26 
G 8 (N= A) FM08FM09FM18FM27 
G 11 (N- 2) FM11FM25 
G 13 <N= 2) FM13FM2A





8 GROUPS AFTER COMBINING G 11 <N= 2) AND G 19 (N= 1). ERROR *
G 1 ( N = 4) FM01FM15FM22FM23
G 2 ( N = 6) FM02 FM12FM14FM28FM29FM30
G 3 <N= 4) FM03FM04FM05FM16
G 6 ( N= 3) FM06 FM10FM21
G 7 C N = 4) FM07FM17FM20FM26
G 8 ( N = 4) FM08FM09FM18FM27
G 11 CN = 3) FM1 1 FM19FM25
G 13 (N= 2) FM13 FM24
7 GROUPS AFTER COMBINING G 8 <N= 4) AND G 13 <N= 2) .
G 1 (N= 4) FM01FM15FM22FM23
G 2 (N = 6) FM02 FM12FM14FM28FM29FM30
G 3 ( N= 4) FM03FM04FM05FM16
G 6 <N = 3) FM06FM10FM21
G 7 (N= 4) FM07FM17FM20FM26
G 8 (N= 6) FM08FM09FM13FM18FM24FM2 7
G 11 (N= 3) FM11 FM19FM25
6 GROUPS AFTER COMBINING G 3 (N= 4) AND G 6 (N= 3) .
G 1 ( N = 4) FM01FM15FM22FM23
G 2 (N = 6) FM02FM12FM14FM28FM29FM30
G 3 CN= 7) FM03 FM04FM05FM0 6FM1 0FM16FM21
G 7 ( N = 4) FM07FM17FM20FM26
G 8 ( N= 6) FM08FM09FM13FM18FM24FM2 7
G 11 <N = 3) FM11 FM19FM25
5 GROUPS AFTER COMBINING G 3 (N= 7) AND G 7 (N= 4).
G 1 ( N = 4) FM01 FM15 F M22FM23
G 2 (N = 6) FM02FM12FM14FM28FM29FM30
G 3 (N = 11) FM03 FM04FM05FM06FM07FM10FM16FM17FM2 0FM21FM2 6
G 8 (N= 6) FM03FM09FM13FM1 8FM24FM27






4 GROUPS AFTER COMBINING G 1 <N= A) AND G 11 (N= 3). ERROR =
G 1 (N= 7) FM01 FM11FM15FM19FM22FM23FM2 5
G 2 <N= 6) FM02 FM12FM14FM28FM29FM30
G 3 (N= 11) FM03 FM04FM05FM06FM07FM10FM16FM17FM20FM21 FM26
G 8 ( N= 6) FM08 FM09FM13FM18FM24FM27
3 GROUPS AFTER COMBINING G 2 (N = 6) AND G 8 <N= 6). ERROR
G 1 <N= 7) FM01 FM11FM15FM19FM22FM23FM25
G 2 (N= 12) FM02 FM08FM09FM12FM13FM14FM18FM24FM2 7FM28 FM29FM30
G 3 (N= 11) FM03 FM04FM05FM06FM07FM10FM16FM17FM2 0FM21 FM26
10.8214
17.2500
2 GROUPS AFTER COMBINING G 1 (N= 7) AND G 2 (N= 12). ERROR = 21.9417
G 1 (N“ 19) FM01FM02FM08FM09FM11FM12FM13FM14FM15FM18FM19FM22FM23FM24FM25FM27 
FM28FM29FM30
G 3 CN= 11) FM03FM04FM05FM06FM07FM10FM16FM17FM20FM21FM26 
fortran_io_: End of information reached. Formatted sequential read on file 20. 
By >user_dir_dir>MGMTRes5>DuhonD>cI us ter$main_ (main_I 1353)
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David Lester Duhon, the son of J. Lester Duhon and Winona 
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